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SECTION 1 

Declaration 

1.1 Site Name and Location 
Site 93, Operable Unit 16 
Marine Corps Base Camp Lqeune 
Jacksonville, North Carolina 
EPA ID#: NC4170022580 

1.2 Statement of Basis and Purpose 
This Record of Decision (ROD) presents the Selected Remedy for Site 93, Operable Unit 
(OU) 16, at Marine Corps Base PCB) Camp Lejeune, in Jacksonville, North Carolina. OU 16 
is comprised of Sites 89 and 93. Site 89 is currently in the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 (CERCLA) Investigation Stage and will 
be completed at a later date; therefore, this ROD will serve as a final ROD for Site 93 and an 
Interim ROD @OD) for OU 16. The remedy for Site 93 was selected in accordance with 
CERCLA, as amended by the Superfund Amendments and Reauthorization Act of 1986 
(SARA), and to the extent practicable, the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP). This decision is based on information contained in the 
Administrative Record file for the site. 

The United States Department of the Navy (Navy) is the lead agency and provides funding 
for site cleanups at MCB Camp Lejeune. The remedy set forth in this ROD has been selected 
by the Navy and MCB Camp Leleune, together with the United States Environmental 
Protection Agency (USEPA), and with the concurrence of the North Carolina Department of 
Environment and Natural Resources (NCDENR). A copy of the NCDENR concurrence letter 
dated June 10, 2006, is included as Appendix A. NCDENR has also indicated conmrrence 
with the Selected Remedy by signing this ROD. 

1.3 Assessment of the Site 
Previous investigations have identified the presence of chlorinated volatile organic 
compounds (cVOCs) in groundwater at concentrations that pose a potential threat to human 
health if used as a potable water supply. The response action selected in this ROD is 
necessary to protect the public health, welfare and/or the environment from adual or 
threatened releases of hazardous substances. 

1.4 Description of the Selected Remedy 
Site 93 is part of OU 16 and is one of several Installation Restoration Program (IRP) sites that 
are part of the comprehensive environmental investigation and cleanup currently being 
performed at MCB Camp Lejeune under the CERCLA program. This ROD only addresses 
Site 93. The status of all the IRP sites at MCB Camp Lejeune can be found in the current 
version of the Site Management Plan (SMP), which is located in the Administrative Record. 



The Selected Remedy for Site 93 includes groundwater treatment through in situ chemical 
oxidation via permanganate injection, monitored natural attenuation (MNA), and land use 
controls (LUCs) that will limit exposure to groundwater and prohiit the use of 
groundwater except for monitoring. Long-term groundwater monitoring will be conducted 
and LUCs will be maintained on groundwater and associated property use within the 
boundaries of Site 93 until the concentrations of hazardous substances in the groundwater 
have been reduced to levels that allow for unlimited exposure and unrestricted use. It has 
been determined that no remedial action on Site 93 soil and surface water media is required 
for them to be suitable for unlimited use. 

The Selected Remedy was determined based on the evaluation of site conditions, site related 
risks, applicable or relevant and appropriate requirements (ARARs), and remedial action 
objectives (RAOs). Once RAOs are achieved for the groundwater media, Site 93 will be 
suitable for unlimited use. The components of the Selected Remedy include: 

In situ chemical treatment of the highest concentration area of the plume 

- Injection of chemical oxidants (i.e., permanganate) 
- Injection through temporary boreholes of sufficient number and spacing for effective 

in situ groundwater treatment 
- Delivery of reagent via injection technology 

Groundwater monitoring and reporting to assess the progress of the remedy over time 

LUCs, as described in Section 2.12 of this ROD, to 

- Prohiit the withdrawal of groundwater except for environmental monitoring from 
the aquifers (surficial and Castle Hayne) within 1,000 feet of the groundwater plume, 
and 

- Prohibit intrusive activities within the extent of the current groundwater 
contamination unless specifically approved by both NCDENR and USEPA. 

- Maintain the integrity of any current or future remedial or monitoring system such 
as monitoring wells. 

- Speafic types of LUCs to be employed for these purposes will include: 1) 
incorporating land use prohibitions into the MCB Camp Lejeune Base Master Plan; 
2) a deed Notice of Inactive Hazardous Substance or Waste Disposal filed in Onslow 
County real property records per North Carolina General Statutes (NCGS) 13OA- 
310.8; and 3) deed restrictions included in any deed transferring any portion of Site 
93 to any non-Federal transferee. 

The remedy's effectiveness will then be assessed during the next five year review scheduled 
for 2010. If the remedy is shown to be insufficient, other remedial approaches will be 
evaluated and may be implemented. 

The Navy shall prepare, in accordance with USEPA guidance, and submit to the USEPA and 
NCDENR, a Remedial Design (RD) containing LUC implementation actions in accordance 
with the schedules in the ~e>erk  Facility ~ g r k m e n t  (FFA). The Navy shall also submit the 



document memorializing remedial action completion within 120 days following completion 
of the remedial action for Site 93. 

-, '-7 
&E.@ !&$J+, b t a i n e d  until the concentrations of 
zr6gdwa er are at such levels as to allow for unlimited " 
Navy w i ~  be responsible for implementing maintain& inspecting, reporting, and 
enforcing the LUCs described in this ROD in accordance with the approved RD. 

1.5 Statutory Determinations 
The Selected Remedy is protective of human health and the environment, complies with 
Federal and State requirements that are legally applicable or relevant and appropriate to the 
remedial action, is cost-effective, utilizes permanent solutions and alternative treatment 
technologies to the maximum extent practicable, and satisfies the preference for treatment as 
a principle element of the remedy. 

Because this remedy will result in pollutants or contaminants remaining on-site above levels 
that allow for unlimited use and unrestricted exposure, a statutory review will be conducted 
every five years after the initiation of the remedial action to ensure that the remedy 
continues to be protective of human health and the environment. 

1.6 ROD Data Certification Checklist 
The following information is included in the Decision Summary section of this ROD. 
Additional information can be found in the Administrative Record file for MCB Camp 
Lejeune, Site 93. 

Current and reasonably anticipated future land use assumptions and current and 
potential future beneficial uses of groundwater used in the baseline risk assessment 
and ROD (Section 2.6); 

Baseline risk represented by the COCs (Section 2.7); 

Contaminants of concern (COCs) and their respective concentrations (Section 2.7 and 
associated tables); 

Key factors that led to selecting the remedy (i.e., a description of how the Selected 
Remedy provides the best balance of tradeoffs with respect to the balancing and 
modifying criteria, highlighting criteria key to the decision) (Section 2.12.1); 

Estimated capital costs, annual operation and maintenance (O&M) costs, and total 
present-worth costs; discount rate, and the number of years over which the remedy 
costs are projected (Section 2.12.3 and Table 2-8); 

Cleanup levels established for COCs and the basis for these levels (Section 2.12.4); 
and 

Potential land and groundwater use that will be available at the site as a result of the 
Selected Remedy (Section 2.12.4). 
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1.7 Authorizing Signatures 

IF 
A.E. Hodges 
Colonel, U.S. 
Commanding Officer 

7-22 46 
Dexter R Matthews. Director Date 
Division of Waste Management 
No* Carolina Department of Environment and Natural Resources 

Beverly H. ~anister,\4cting Director Date 
waste-Management 'Division 
US. Environmental Protection Agency 



Decision Summarv 

This ROD describes the Navy and USEPA's selected remedial action for Site 93 at MCB 
Camp Lejeune in Jacksonville, North Carolina. The Navy is the lead agency and provides 
funding for site cleanups. Site 93 is part of OU 16, which is one of twenty-two OUs at MCB 
Camp Lejeune. 

The Public Meeting for Site 93 was held on February 16,2006. The Preferred Alternative, as 
detailed in the Proposed Remedial Action Plan (PRAP), was presented at the meeting. The 
Decision Summary provides an overview of Site 93 characteristics and describes the process 
by which the Selected Remedy was chosen and then rationale for its selection. Community 
acceptance of the alternatives is discussed in Section 3.0 of this ROD. NCDENR concurs 
with the Selected Remedy. A copy of the NCDENR concurrence letter dated June 10,2006 is 
included as Appendix A. NCDENR has also indicated concurrence with the Selected 
Remedy by signing this ROD. 

2.1 Site Name, Location, and Background 
MCB Camp Lejeune is located on 236 square miles of land in Onslow County, North 
Carolina, adjacent to the southern side of the City of Jacksonville (Figure 2-1). Jacksonville is 
the largest city near MCB Camp Lejeune and contains approximately half of the countfs 
total population. Since 1990, much of the MCB Camp Lejeune complex has been part of 
Jacksonville. The Base is bisected by the New River, which flows into the Atlantic Ocean in a 
southeasterly direction. The Base is bordered by the Atlantic Ocean to the east, U.S. Route 17 
to the west, and State Route 24 to the north. MCB Camp Lejeune is primarily industrial, but 
is also used for recreational, commercial, and residential purposes. The areas adjacent to the 
Base are generally rural. 

MCB Camp Lejeune was commissioned in 1942 as a training area to prepare Marines for 
combat. The MCB Camp Lejeune complex consists of six geographical locations under the 
jurisdiction of the Base command. These areas include Camp Geiger, Montford Point, 
Courthouse Bay, Mainside, the Greater Sandy Run Area, and the Rifle Range Area. 

Site 93 is located within Camp Geiger, which is located in the extreme northwest comer of 
the Base. Its main entrance is off of Route 17, about 3.5 miles southeast of the City of 
Jacksonville, North Carolina. Site 93 is located near Building TC-942 at the intersection of 
Ninth and " E  Streets (Figure 2-2). The buildings in this portion of Camp Geiger were 
constructed during the Korean War and currently function as classrooms, barracks, and 
supply rooms for the Marine Infantry School. 

2.2 Site History and Enforcement Activities 
Historical records indicate that a 550-gallon underground storage tank (UST) storing waste 
oil was previously located on Site 93, off the southwest comer of Building TC-942; however 
no documentation was available regarding the installation date of the UST. The UST was 
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permanently dosed as part of a tank removal in December 1993, completed under the 
authority of the State of North Carolina's UST program. Based on elevated concentrations of 
oil and grease at the time of the tank removal, a release was suspected to have occurred. 
Upon removal of the tank, an investigation was conducted, which identified chlorinated 
solvents in the groundwater. 

Investigations at Site 93 have been conducted since 1995 and have historically focused on 
the small area near the southwest comer of Building TC-942 that formerly contained the 
550-gallon UST used to store waste oil. Over time, the investigations have expanded 
outward from TC-942. Site documentation is available to the public in the Administrative 
Record for MCB Camp Lejeune. The following subsections provide summaries of the 
previous investigations conducted at Site 93. 

UST Investigation (1995) 
A UST investigation was conducted to identify the nature and extent of contamination 
associated with the UST, which incIuded the installation of five monitoring wells in the 
vicinity of the former UST excavation and the collection of soil and groundwater samples. 
During this investigation, chlorinated solvents were detected in soil and groundwater 
samples. Based on these results, Site 93 was transferred into the IRP and was recommended 
for additional study. 

2.2.2 Geotechnical Investigation (1996) 
Between 1995 and 1996, a geotechnical investigation and environmental screening were 
conducted near the barracks area, in the vicinity of Building G-920 (Figure 2-2). The 
environmental screening consisted of the instahtion and sampling of six temporary 
monitoring wells (installed in associated soil borings). Chlorinated solvent contamination 
was not observed in any of the soil borings located around Building G-920; however trace 
levels of chlorinated solvents were detected in groundwater samples collected from one 
temporary well. 

2.2.3 Final Remedial Investigation, Operable Unit No. 16 (199611997) 
From 1996 to 1997, a Remedial Investigation (RI) was conducted to characterize the nature 
and extent of soil and groundwater contamination at OU 16. Field activities included the 
installation of permanent and temporary monitoring wells and the collection of soil and 
groundwater samples analyzed for volatile organic compounds (VOCs). Once sampling 
activities were completed, all of the temporary wells were abandoned. 

Soil analytical results for Site 93 indicated that soil had not been significantly impacted by , 
site-related activities. Groundwater analytical results for Site 93 identified cVOC 
contamination (primarily trichloroethene [To) concentrated in the surficial aquifer (less 
than 15 feet below ground surface [bgs]) within the immediate area of the former UST. 
VOCs were not detected in any groundwater samples collected from the upgradient 
locations around Building G920. A cVOC groundwater plume was identified as generally 
extending from east of Building G920 to "F Street, between Ninth and Tenth streets. 
Groundwater analytical data also suggested con taminant discharge to Edwards Creek was 
occurring. 



2.2.3.1 Baseline Risk Assessment 
A detailed Baseline Risk Assessment (BRA) was conducted as part of the RI to evaluate the 
potential human health and/or environmental risks associated with the presence of 
potentially siterelated constituents in subsurface soil and groundwater at Site 93. The BRA 
characterizes the current and potential future human health and/or environmental risks if 
no additional remediation is implemented. Health risks are based on a conservative estimate 
of the potential carcinogenic risk or the potential to cause other health effects not related to 
cancer (noncardnogenic risk). A conservative estimate of risk was determined for potential 
exposure scenarios including future construction workers and future adult and child 
residents. 

Data collected during the RI revealed that no unacceptable risks or hazards associated with 
subsurface soil exist based on current or future site uses, as potential cancer and noncancer 
risks are within USEPA acceptable risk range. 

The BRA for groundwater at Site 93 indicated that the risks posed to potential future 
receptors coming in contact with contaminants of potential concern (COPCs) via ingestion 
would most likely exceed USEPA's acceptable cancer risk range of 106 to 104 and non- 
cancer hazard index of 1.0. The COPCs contributing to unacceptable cancer risk are 
primarily tetrachloroethene and arsenic, and the COPG contributing to unacceptable 
non-cancer hazard include cis-1,2-dichloroethene (cis-1,2-DCE) and manganese. 

The observed total metal concentrations (arsenic and manganese) in groundwater are 
typically due more to geologic conditions (i.e., naturally occurring metals bound to 
unconsolidated soil particles) and sample acquisition methods than to mobile metal 
concentrations in groundwater. The presence of these metals is suspected to be a result of 
existing natural conditions, and not site operations. 

2.2.3.2 Ecological Risk Assessment 
An ecological risk assessment (ERA) was performed during the RI in accordance with 
Federal, State, and Navy guidelines to identify and characterize the current and potential 
threats to the environment from Site 93. The ERA consisted of determhing whether there 
are ecological receptors to protect based on the ecological setting, fate and transport of the 
COPCs, and any potentially complete pathways. 

No ecological receptors were identified as being at risk for Site 93. 

Long-Term Monitoring (1999) 
Long-Term Monitoring (LTM) of the Site began in April 1999 and is on-going. Groundwater 
samples are collected from eight permanent on a semi-annual basis in order to fully assess 
plume stability. Groundwater samples collected under this program are analyzed for VOCs 
and natural attenuation indicator parameters (NAIP). The LTM results from October 2002 
through Sept- 2004 indicate that there is limited potential for natural attenuation of the 
chlorinated solvents; however, the process is being slowed or stalled as evidenced by 
increasing PCE concentrations in the "hottest" well, steady TCE concentrations, and limited 
detections of daughter compounds. 
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2.2.5 Natural Attenuation Evaluation (2001) 
In 2001, a pre- natural attenuation evaluation (NAE) was conducted to determine 
whether natural site conditions would encourage the natural attenuation process of 
degrading TCE. The results indicated limited natural attenuation of chlorinated solvents 
was occurring. However, the reductive dechlorination process appeared to be stalling, 
indicating that the reduced state of the aquifer is not enough to encourage optimal 
dechlorination. 

2.2.6 Additional Plume Characterization (2002) 
At the request of the Partnering Team, additional plume characterjzation/delineation 
activities were conducted in order to further delineate groundwater contamination at Site 
93, characterize "hot spots", and provide additional data to support the selection of an 
active remedial system. Field activities included the instalhiion of permanent monitoring 
wells and the collection of groundwater samples. The analytical results identified several 
"hot spot" areas. The primary plume appeared related to the former UST area, with smaller 
"hot spot" areas downgradient. The results indicated horizontal migration of groundwater 
contamination had been minimal since 1995; however, vertical migration was ~~~~~~d. 
During the RI, cVOC concentrations above North Carolina Groundwater Quality Standards 
(NCGWQS) were generally limited to a depth of 15 feet bgs; while in 2002, elevated levels of 
cVOCs were identified up to a depth of approximately 30 feet bgs, with impacts 
concentrated at 15 to 19 feet bgs. 

2.2.7 Supplemental Site Investigation (2005) 
From December 2004 through January 2005, a supplemental site investigation was 
conducted to determine the current conditions of groundwater contamination in the 
surficial aquifer, and collect additional data to support the selection of a remedial 
alternative. Groundwater samples were collected from boring locations at three depths, and 
analyzed for VOCs, iron, manganese, chloride, nitrate, nitrite, sulfate, methane, ethane, 
ethene, sulfide, total dissolved solids, and total suspended solids. Once the groundwater 
screening results were analyzed, additional permanent monitoring wells were installed in 
order to complete the horizontal and vertical delineation of the shallow groundwater 
contamination. 

2.2.8 Final Feasibility Study (2005) 
Based on the results of the RI, the Additional Plume Characterization and the Supplemental 
Site Investigation, a FS was completed to evaluate remedial action alternatives to address 
groundwater contamination at Site 93. A 200 foot by 100 foot target treatment area centered 
on the area of highest groundwater contamination was identified, and the remedial 
alternatives were then designed to focus on the treatment area, with long-term MNA 
conducted in the remainder of Site 93. The FS evaluated the following alternatives: no 
action, zero valent iron (ZVI) permeable reactive barrier (PRB), in situ chemical reduction 
via ZVI injection, in situ chemical oxidationvia permanganate injection, and air sparging. 

Further detailed information is contained in the Administrative Record for MCB Camp 
Lejeune. A complete list of the documents included in the Administrative Record files can 
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be obtained from the MCB Camp Lejeune Installation Restoration web site: 
htttJ://bakeren~.com/cam~1eieune irp/default framesethtm 

2.2.9 Enforcement Activities 
MCB Camp Lejeune was placed on USEPA's National Priorities List (NPL) effective 
November 4,1989 (54 Federal Register 41015, October 4,1989). As a result of the NPL listing 
and pursuant to CERCLA, the USEPA Region 4, NCDENR, the Navy, and the Marine Corps 
entered into a FFA for MCB Camp Lejeune in 1991. The primary purpose of the FFA is to 
ensure that the environmental impacts associatedwith past and present activities at the Base 
are thoroughly investigated. The IRP is responsible for ensuring that appropriate CERCLA 
response alternatives are developed and implemented as necessary to protect public health, 
welfare, and the environment. No enforcement activities have been reco~ded at Site 93. 

2.3 Community Participation 
The Navy, MCB Camp Lejeune, USEPA, and NCDENR provide information regarding the 
cleanup of MCB Camp Lejeune to the public through the community relations program 
which includes a Restoration Advisory Board (RAB), public meetings, the Administrative 
Record file for the site, and announcements published in local newspapers. RAB meetings 
continue to be held to provide an information exchange among community members, the 
Navy, MCB Camp Lejeune, USEPA, and NCDENR. These meetings are open to the public 
and are held quarterly. 

In accordance with Sections 113 and 117 of CERCLA, the Navy provided a public comment 
period from February 16 through March 16,2006, for the PRAP for Site 93. A public meeting 
to present the PRAP was held on February 16, 2006, at the Carolina Coastal Community 
College. Public notice of the meeting and availability of documents was placed in% 
Jacksonn'lk Daily Naus and The Globe newspapers on February 1,2006 and February 2,2006, 
respectively. 

The A-ative Record, Community Relations Plan, Installation Restoration Program 
fact sheets, and final technical reports concerning Site 93 can be obtained from the IRP web 
site: htttJ://bakerenv.com/campleieune irp/default frameset.htm 

Internet access is available to the public at the following location: 

Onslow County Public Library 
58 Doris Avenue East 
Jacksonville, North Carolina 28540 
(910) 455-7350 

2.4 Scope and Role of Response Action 
Site 93 is one of 95 IRP sites under CERCLA investigation at MCB Camp Lejeune. The 
response action for Site 93 does not include or affect any other sites at the facility. Information 
on the status of all the IRP sites at MCB Camp Lqeune can be found in the current version of 
the SMP, which is located in the Administrative Record. 
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The Selected Remedy in this ROD, groundwater treatment through in situ chemical oxidation 
via pennanganate injection with MNA addresses all potential risks from cVOCs in 
groundwater and eliminates current and future exposure pathways. Throughout 
implementation of the remedy, LUG will be maintained within the boundaries of Site 93 until 
the concentrations in groundwater have been reduced to levels that allow for unlimited 
exposure and unwstricted use. LUG will be implemented by the Navy to meet the following 
objfxtives: 

Prohibit the withdrawal of groundwater except for environmental monitoring from 
the aquifers (surficial and Castle Hayne) within 1,000 feet of the groundwater plume, 
and 

Prohibit intrusive activities within the extent of the current groundwater 
contamination unless specifically approved by both NCDENR and USEPA until 
RAOs are achieved. 

The Selected Remedy will be designed and implemented to meet State and Federal 
requiremenfs. The Navy shall develop and submit to the USEPA and NCDENR for review 
and approval, in accordance with the FFA and the schedule in the SMP, an RD document that 
contains the Selected Remedy design and a LUC RD that shall provide for implementation 
and maintenance actions, including periodic hpectiom and reporting. The Navy will 
implement, maintain, monitor, report on, and enforce the LUCs according to the RD. 

2.5 Site Characteristics 
Site 93 is located within the Camp Geiger area of MCB Camp Lejeune near Building TC-942 
south of Ninth Street, between "D" and E" streets. Smmunding water bodies include 
Edwards Creek located east and southeast of the site. There are no surface or subsurface 
features {ie., tanks, structures) or areas of archaeological or historical importance at Site 93. 

The ground surface at Site 93 is relatively flat and covered by asphalt, gravel, and grass. The 
eastem portion of the Site is wooded and slopes gently toward Edwards Creek. Ground 
surface elevations are approximately 5 to 20 feet above mean sea level (msl) in the vicinity of 
the site. Depth to groundwater in the surficial aquifer generally ranges from 7 to 14 feet 
above msl. 

2.5.1 Conceptual Site Modd 
The source of cVOC contamination at Site 93 was likely due to a release from the UST 
storing waste oil. This release could have occurred from leaching through soil to the 
groundwater. The conceptual site model (CSM) for human health exposure pathways 
(Figure 2-3) shows transport pathways, exposure media, exposure routes, and potential 
human health receptors for Site 93. The BRA and the subsequent RAOs for Site 93 were 
based on this CSM. A CSM for ecological exposure pathways was not developed because no 
ecological receptors were identified as being at risk for Site 93. 

As concluded in the ERA, there is minimal viable ecological habitat and a complete 
exposure pathway for ecological receptors does not exist. For human health, potential 
receptors, including future residents and future site workers, may contact any residual 



levels of contamination in soil or groundwater through ingestion, inhalation, or dermal 
absorption. 

2.5.2 Sampling Strategy 
Subsurface soil and groundwater samples were collected and analyzed to characterize the 
nature and extent of contamination and potential risk to human health and the environment 
as part of the RI/BRA/ERA. The field activities for the RI were conducted in two phases; 
Phase I sampling was completed in 1996 and Phase I1 was completed in 1997. The Phase I 
and II field activities included the installation and sampling of permanent and temporary 
monitoring wells, the collection of subsurface soil samples, and water level monitoring. A 
summary of samples collected is provided as Table 2-1. 

Additional groundwater samples were collected and analyzed to further characterize the 
horizontal and vertical extent of contamination as part of the Additional Plume 
Characterization Field activities were conducted in 2002 and included the installation and 
sampling of monitoring wells, direct-push groundwater samplins and the collection of soil 
samples for lithologic characterization. A summary of samples collected is provided as 
Table 2-2. 

In 2004 and 2005, additional groundwater samples were collected and analyzed to further 
delineate groundwater contamination in the surficial aquifer as part of the Supplemental 
Site Investigation. The investigation included direct-push groundwater sampling and the 
installation and sampling of monitoring wells. A sinnmaq-j of samples collected is provided 
in Table 2-3. 

Nature of Contamination 
The principal COCs at Site 93 are PCE and its breakdown products (TCE, cis-1,2-DCE, vinyl 
chloride [VC]) and 1,1,2,2-tetrachloroethane (1,122-PCA). COCs and their maximum 
concentrations in groundwater at Site 93 are provided in Table 2-4. Site 93 groundwater 
contamination is comprised of a large, diffuse plume generally extending from west of "D" 
Street towards Edwards Creek, between Ninth and Tenth streets. The lateral extent of PCE 
and TCE contamination are illustrated on Figures 2-4,2-5,2-6, and 2-7, which depict an area 
of elevated cVOC concenbation (i-e., concentration one or two orders of magnitude above 
NCGWQE) off the southeast corner of Building TC-942 at a depth of 6 to 16 feet bgs. An 
additional area of elevated cVOC concentration was identified from samples collected from 
a soil boring via direct push technology. However, this second area was restricted to the 
immediate vicinity of a single soil boring west of Building TC-942 at a depth of 18 to 22 feet 
bgs. The lateral extent of PCE and TCE contamination Analytical data indicate that 
groundwater continues to migrate horizontally in the direction of groundwater flow, and 
low level contaminant discharge may be impacting Edwards Creek. Historically, several 
COCs have been detected in surface water samples collected from the Creek; however it is 
not clear if these detections were attriitable to Site 93 or Site 89 (Figure 2-2). 

The vertical extent of groundwater contamination at Site 93 is generally limited to about 30 
feet bgs, although low level VOCs have been detected at greater depths. Results of the 
Supplemental Site Investigation show that concentrations of cVOCs are highest at depths 



less than 16 feet bgs. Based on available data, VOC contamination does not appear to be 
migrating vertically. 

2.5.4 Current and Potential Future Surface and Subsurface Routes of Exposure 
and Receptors 

The primary fate and con taminant migration pathway for cVOCs at Site 93 is through 
groundwater flow in the surficial aquifer. The mechanisms of transport include dissolution, 
advection, and dispersion Analytical data collected in 2005 suggested that discharge of 
water from the shallow aquifer to Edwards Geek may be occurring. 

The only groundwater withdrawals from Site 93 are for environmental monitoring. Until 
remedial actions reduce concentrations to levels that allow for unlimited exposure and - 
unrestricted use, LUCs will prevent human or environmental exposure to groundwater. 

2.5.5 Aquifer Characteristics 
Site 93 is underlain by the surfiaal aquifer, comprised of loose to medium dense sands and 
soft to medium stiff clay. The water table ranges between approximately 8 and 13 feet above 
msl. The thickness of the surficial aquifer is approximately 18 to 23 feet. In general, the 
surfiaal aquifer appears to lie immediately above the Castle Hayne aquifer, with little to no 
presence of the Castle Hayne confining unit (Belgrade Formation). At best, the Belgrade 
Formation at Site 93 can be classified as a semi-confining unit or a "retarding layer" as it is 
laterally discontinuous and does not exhibit completely confining conditions. The Castle 
Hayne aquifer is predominantly composed of dense to very dense shell and fossil fragments 
interbedded with calcareous sands. 

The inconsistent nature of the Belgrade Formation suggests that a significant hydraulic 
connection exists between the surficial aquifer and the upper portions of the Castle Hayne 
aquifer. Groundwater elevation data suggests that the flow patterns observed for the 
surficial aquifer and the upper portions of the Castle Hayne aquifer display similar trends. 
Groundwater flow within the surficial aquifer at Site 93 is generally to the east toward 
Edwards Creek, which serves as a groundwater discharge boundary. Groundwater flow in 
the upper portions of the Castle Hayne is affected somewhat by the local discharge area of 
Edwards Creek. The New River, located east of the site, apparently influences the 
groundwater flow of the deeper portion of the Castle Hayne aquifer, causing groundwater 
at depth to move east, toward the river. 

Hydraulic conductivity at Site 93 is estimated to be similar to values at Site 89. During the 
RI, the average hydraulic conductivity in the suficial aquifer at Site 89 was 8.4 feet/day; 
and the average hydraulic conductivity in the Castle Hayne aquifer at Site 89 was 64.6 
feet/day. The hydraulic gradient at Site 93 was estimated at approximately 0.004 feet/foot 

2.6 Current and Potential Future Site and Resource Uses 
The buildings within the boundaries of Site 93 are currently used by the Base as supply 
rooms for the Marine Infantry School. The remainder of the site consists of asphalt, gravel, 
and grass. Residential, commercial, and administrative activities m o u n d  site. Current land 
uses are expected to continue at Site 93, and there is no other planned future land use. LUCs 
will be implemented within the boundaries of the site to eliminate exposure to shallow 



groundwater until the remedial action reduces concentrations to levels that allow for 
unrestricted use. 

MCB Camp Lejeune potable water is supplied entirely from groundwater, which is obtained 
from approximately 90 water supply wells. However, groundwater is not currently used as 
a potable water supply at or in the vicinity of Site 93. The closest water supply well is 
located approximately twc-fifths of a mile south of Site 93. 

2.7 Site Risks 
A BRA and ERA were conducted to evaluate the potential human health and/or 
environmental risks assodated with the presence of potentially site-related constituents in 
subsurface soil and groundwater at Site 93. The risk assessments characterize the current 
and potential future risks at the site if no additional remediation is implemented. They 
provide the basis for taking action and identify the contaminant and exposure pathways 
that need to be addressed by the remedial action. A detailed discussion of potential risks is 
provided in the RI/BRA/ERA (Baker Environmental, 1998). Shallow groundwater poses the 
only potential unacceptable risk to human health or the environment at Site 93. The 
response action selected in this ROD is necessary to protect the public health or welfare or 
the environment from actual or threatened releases of hazardous substances into the 
environment. 

2.7.1 Human Health Risk Summary 
The source of potential human health risk is shallow groundwater contamination attributed 
to the presence of cVOCs. A detailed discussion of risks identified at Site 93 can be found in 
the RI Report (Baker, 1998). There is no potential human health risk associated with s i te  
related releases to soil. 

2.7.1.1 Chemicals of Concern 
COCs in groundwater at Site 93 are identified on Table 24. Detailed information for the 
selection of COPC for all media at Site 93 is provided in Section 6.2 of the RI (Baker 
Environmental, 1998). The exposure point concentration (EPC) used to estimate the risk for 
COCs is provided in Table 2-5. 

2.7.1.2 Exposure Assessment 
The human health exposure assessment identifies and evaluates the contaminant sources, 
release mechanisms, exposure pathways, exposure routes, and receptors. The elements of 
the exposure assessment for Site 93 are identified in the CSM (Figure 2-3). An estimate of 
risk was developed for Site 93, evaluating exposure to subsurface soil for future 
construction workers and exposure to groundwater for future adult and child residents. 
Additional exposure scenarios/pathways were considered but were not s iwcan t  and 
therefore not quantitatively addressed. A detailed discussion of the exposure assessment for 
all scenarios considered is provided in Section 6.3 of the RI (Baker Environmental, 1998). 

2.7.1.3 Toxicity Assessment 
The toxicity assessment provides a numerical estimate of the relationship between the extent 
of exposure and possible severity of adverse effects, and consists of two steps: hazard 
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identification and doseresponse assessment. Toxicity data used in the BRA are USEPA 
published toxicity values (non-cardnogenic reference doses [RfRs] and carcinogenic slope 
factors [CSFs]) in the Integrated Risk Information System (IRIS) and Health Effects 
Assessment Summary Tables (HEAST) databases. If data were not available from either of 
these sources, USEPA's National Center for Environmental Assessment (NCEA) data were 
used. Toxicity data used in risk evaluations for the COCs are provided in Table 2-6. A 
detailed discussion of the toxicity assessment is provided in Section 6.4 of the RI (Baker 
Environmental, 1998). 

2.7.1.4 Risk Characterization 
A detailed presentation of Site 93 risk characterization is provided in Section 6.5 of the RI 
(Baker Environmental, 1998). Risk characterization is the final step in the BRA. For 
carcinogens, risks are generally expressed as the incremental probability of an individual's 
developing cancer over a lifetime as a result of exposure to the carcinogen. Excess lifetime 
cancer risk is calculated using the following equation: 

where: 

Risk = a unitless probability (i.e., 1 x 10-5) of an individual's developing cancer 
CDI = chronic daily intake averaged over 70 years, expressed in milligrams per 

kilogram per day (mg/kg*y) 
CSF = carcinogenic slope factor, expressed in mg/kg-day 

These risks are probabilities that usually are expressed in scientific notation (i.e., 1x106). An 
excess lifetime cancer risk of 1x106 indicates that an individual experiencing the reasonable 
maximum exposure (RME) estimate has a 1 in 1,000,000 chance of developing cancer as a 
result of site-related exposure. This is referred to as an "excess lifetime cancer risk" because 
it would be in addition to the risks of cancer individuals face from other causes such as 
smoking or exposure to too much sun. The chance of an individual's developing cancer 
from all other causes has been estimated to be as high as one in three. USEPA's generally 
acceptable risk range for siterelated exposures is 104 to 106. 

The potential for non-carcinogenic effects is evaluated by comparing an exposure level over 
a specified time period (i.e., lifetime) with a RfD derived for a similar exposure period. An 
RfD represents a level that an individual may be exposed to that is not expected to cause 
any deleterious effect. The ratio of exposure to toxicity is called a hazard quotient (HQ). An 
HQ less than 1 indicates that a receptor's dose of a single con taminant is less than the RfD, 
and that toxic non-carcinogenic effects from that chemical are unlikely. The hazard index 
(J3) is generated by adding the HQs for all COCs that affect the same target organ (i.e., 
liver) or that act through the same mechanism of action within a medium or across all media 
to which a given individual may reasonably be exposed. An HI less than 1 indicates that, 
based on the sum of all HQs from different contaminants and exposure routes, toxic non- 
carcinogenic effects from all contaminants are unlikely. An HI greater than 1 indicates that 
site-related exposures may present a risk to human health. The HQ is calculated as follows: 

Non-cancer HQ = CDI/RfD 



2--DECISION SUMMARY 

CDI and RfD are expressed in the same units and represent the same exposure period (i.e., 
chronic, subchronic, or short-term). 

Subsurface Soil. Risk estimates for exposure to subsurface soil are within acceptable risk 
levels for future construction workers. The inaematal lifetime cancer risk (ICR) is 3.3 x l e y ,  

which is lower than the USEPA'S acceptable risk range of 106 to 104. The noncarcinogenic HI 
is 0.2, which is lower than the USEPA's target HI of 1.0 for scposure. Therefore, no 
unacceptable risk is present. 

Groundwater. Risk estimates for potable use exposure to groundwater beneath Site 93 were 
evaluated for child and adult residents under potential future residential use of the site (Rl 
Appendix N, Tables 6-14 through 618). A summary of the siterelated unacceptable human 
health risks from potable use exposure to Site 93 contaminated groundwater is provided in 
Table 2-7. The RME non-carcinogenic risks to an adult (HI = 27) and child 
(HI = 6.2) resident assodated with ingestion of cVOC contaminated groundwater exceeded 
USEF'A's acceptable HI of 1.0. The RME incremental lifetime cancer risk to an adult (1.2~104) 
resident associated with ingestion of cVOC contaminated groundwater exceeded USEPA's 
acceptable cancer risk range of 106 to 104. The cancer and non-cancer risks associated with 
exposure to cVOC contaminated groundwater are the basis for the remedial aciions addressed 
in this ROD. 

Summary of Total Risks Across Pathways and Media. There are no unacceptable RME risks 
from ewposure to all media aaoss all pathways for future construction workers (RI Appendix 
N, Baker Environmental, 1998). Further, there are no unacceptable RME risks from dermal 
absorption or inhalation exposure pathways for groundwater. Detailed risk awesanent d t s  
for receptors potentially at risk from exposure aaoss all pathways and all media are provided 
in the RI Appendix N (Baker Environmental, 11998) and are summarized below. 

Future Resident 
Potable use of groundwater would result in an RME non-cancer risk to a child (HS6.2) and 
adult (HIe2.7) future resident due to cVOCs and metals in groundwater (primarily 
manganese and &1,2-DCE). None of the COPCs have individual non-carcinogenic hazards 
above 1.0. 

Potable use of groundwater for lifetime exposure would result in an RME incremental cancer 
risk to an adult (ICR = 1.Zxl04) due to cVOCs and metals in groundwater (FCE, TCE, and 
arsenic). None of the COPCs have individual risk levels greater than 104. There is no 
unacceptable RME carcinogenic risk to a future child resident. 

Uncertainty 
The risk measures used in risk assessments are not fully probabilistic estimates of risk but are 
conditionaI estimates given that a set of assumptions about exposure and toxiaty are realized. 
Thus, it is important to speafy the assumptions and uncertainties inherent in the risk 
assessment to place the risk estimates in proper perspective. A detailed dimmion of the 
uncertainties a s h t e d  with the risk assessment is included in the RI (Baker Environmental, 
1998). 



2.7.2 Ecological Risk Summary 
The elements of the ecological exposure assessment for OU 16 are discussed in Sedion 7.0 of 
the RI (Baker ~nviro~nental, 1998). The ERA consisted of determining whether there are 
ecological receptors to protect based on the ecological setting fate and transport of the 
COPCs, and any potentially complete pathways. No ecological receptors were identified as 
being at risk for Site 93. 

2.8 Remedial Action Objectives 
The RAOs for the remediation of groundwater at Site 93 are based upon the potential of 
future residential receptors and the potential that groundwater at the site may be used for 
potable purposes in the future. The RAOs for Site 93 are: 

1. Reduce COC concentrations in the highest concentration areas and reduce 
exceedances of COCs to meet the NCGWQS or maximum contaminant lwels 
( M a ) ,  whichever is more conservative (see table below). 

2. Prevent human exposure of water containing COCs (PCE, TCE, cis-l,2-DCE, 
frrms-1,2-DCE, and vinyl chloride) at concentrations above NCGWQS or maximum 
con taminant levels (Ma), whichever is more conservative. 

3. Achieve suitability of Site 93 groundwater for unlimited use with a reasonable 
approach and within a reasonable timeframe. 

Contaminant of Concern Remedial Goal ( p a )  Basis for Remedial Goal 

Tetrachloroethene 

Trichloroethene 

cis-I ,2dichloroethene 

Vinyl chloride 

0.7 NCGWQS 

2.8 NCGWQS 

70 NCGWQS 

NCGWQS 

NCGWQS 

1 ,I ,2,2-tetrachloroethane 0.17 NCGWQS (Interim) 

Treatment and containment technologies were evaluated to reduce and prevent migration of 
cVOC contaminated groundwater at Site 93. LUCs will be maintained to prevent exposure 
to groundwater within the boundaries of Site 93 until the concentrations of hazardous 
substances in the groundwater have been reduced to levels that allow for unlimited 
exposure and unrestricted use. 

2.9 Description of Alternatives 
Remedial alternatives to address cVOCs in groundwater at Site 93 were developed and are 
detailed in the FS. The alternatives evaluated are: 

Alternative 1 - No Action 
Alternative 2 - Permeable Reactive Barrier (PRB) Installation 
Alternative 3 - In Situ Chemical Reduction Using ZVI 
Alternative 4 - In Situ Chemical Oxidation Using Permanganate 



Alternative 5 - Air Sparging 

A description of the remedy components is provided in Table 2-8 and includes a bulleted 
list of the major components of each alternative identifying treatment technologies, 
materials, and containment components. Institutional controls, O&M, and monitoring 
requirements for each alternative are also presented in Table 2-8. The Navy, MCB Camp 
Lejeune, the USEPA, and NCDENR have expressed an interest in target area remediation as 
a means to decrease the overall contaminant mass and remediation time for the site. Further, 
site-wide remediation of all VOC impacts exceeding NCGWQS at Site 93 is not cost- 
effective, relative to the current low-level risk associated with the site. Accordingly, the 
remedial alternatives focused specifically on localized, target area remediation. Although 
the active alternatives employ different technologies, the expected outcomes are the same. 

2.9.1 Alternative 1 - No Action 
Alternative 1 is required by CERCLA to be evaluated as a baseline to compare against all  
other alternatives. The no action alternative does not include any institutional controls, 
groundwater monitoring, or active remedial activities. Further this alternative does nothing 
to reduce or monitor the contaminant plume in groundwater. There is no cost for this no 
action alternative and the timeframe is unlimited. 

2.9.2 Alternative 2 - PRB Installation 
Alternative 2 involves the installation of a PRB coupled with MNA. The PRB was originally 
intended to be inskded within the target area; however, the discovery of numerous 
underground utilities within the source area, forced the installation of the PRB to be moved 
to the downgradient periphery of the Site, west of Edwards Creek, thus relying largely on 
natural attenuation to reduce contaminant concentrations. Because of the low hydraulic 
conductivity and slow process of natural attenuation at Site 93, the estimated project life is 
20 years. It would take an estimated two weeks (10 days) to complete construction of 
Alternative 2. The components of this alternative include: 

Install a deep trench using a one-pass trencher. 

Trench is two feet in width, 500 feet in length, and 30 feet in depth. 

BackfiU trench with sand and ZVI, at a ratio of approximately 20% ZVI and 80% 
sand. 

Long-term operation and maintenance of the PRB. 

Groundwater monitoring and reporting to assess the progress of the remedy over 
time. 

Statutory remedy 5-year reviews. 

LUCs will be implemented to prevent exposure to groundwater during remedy 
implementation. 
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The estimated costs for this altemative are: 

Capital Cost: $1,127,064 

Annual O&M: $326,431 

Present-Worth: $1,453,496 

2.9.3 Alternative 3 - In Situ Chemical Reduction and MNA 
Alternative 3 employs in situ chemical reduction with ZVI to treat the target area, and MNA 
of untreated areas. Two delivery methods were evaluated under this alternative: injection 
via the "Ferox" process and injection via geoprobe methods. The "Ferox" process involves 
injection of micro scale (100 to 200 micron) iron powder into pneumatic fractures, entrained 
by high flow nitrogen gas. Geoprobe methods involve the hydraulic injection of nano-scale 
(50 to 300 nanometers) ZVI slurry. The estimated timeframe for this alternative is several 
months within the target area and 20 years in untreated areas due to the low hydraulic 
conductivity and slow process of natural attenuation at Site 93. The components of this 
alternative include: 

Injection of ZVI into a 200 foot by 100 foot treatment area. 

15-foot injection spacing for "Ferox" injections and 10-foot spacing for geoprobe 
injections. 

Eight-foot vertical injection intewal (8 to 16 feet bgs). 

Target ZVI dose, based on a 0.5 percent mtio of con taminant to soil mass, is 325 
pounds per injection for the "Ferox" method and 730 pounds per injection for the 
geoprobe injection method (total mass = 60,000 pounds for either method). 

Groundwater monitoring and reporting to assess the progress of the remedy in the 
treatment area and assess natural attenuation in other areas over time. 

Statutory remedy 5-year reviews. 

LUCs will be implemented to prevent exposure to groundwater during remedy 
implementation. 

The estimated costs for this alternative using "Ferox" delivery methods are: 

Capital Cost: $859,740 

Present-Worth: $1,186,172 

The estimated costs for this alternative using geoprobe delivery methods are: 

Capital Cost $2,307,760 

Present-Worth: 



2.9.4 Alternative 4 - In Situ Chemical Oxidation and MNA 
Alternative 4 employs in situ chemical oxidation with permanganate to treat the target area 
and MNA of untreated areas. A 10-foot spacing for geoprobe injections (eight foot vertical 
injection interval) was conservatively estimated. A total of 200 geoprobe injection borings 
completed from 8 to 16 feet bgs within the target area are expected for this alternative (the 
same as ZVI treatment). The estimated timeframe for this alternative is several months 
within the target area and 20 years in untreated areas due to the low hydraulic conductivity 
and slow process of natural attenuation at Site 93. The components of this alternative - 
include: 

Injection of permanganate into a 200 foot by 100 foot treatment area. 

10-foot injection spacing and 8-foot vertical injection interval (8 to 16 feet bgs). 

Target dose of 460 pounds of potassium permanganate per injection, for a total of 
92,000 pounds of potassium permanganate injected within the target area. 

Groundwater monitoring and reporting to assess the progress of the remedy in the 
treatment area and assess natural attenuation in other areas over time. 

Statutory remedy %year reviews. 

LUCs will be implemented to prevent exposure to groundwater during remedy 
implementation 

The estimated costs for this alternative are: 

Capital Cost: 

Present-Worth: 

2.9.5 Alternative 5 - Air Sparging and MNA 
Alternative 5 consists of continuous air sparging of the target area for a period of two years, 
with MNA to address untreated areas. Two years of system operation is based on case 
history data and the relatively low cVOC concentrations at Site 93. However, system 
operation may continue for greater than two years, based on performance. The estimated 
timeframe for this alternative is several years within the target area and 20 years in 
untreated areas due to the low hydraulic conductivity and slow process of natural 
attenuation at Site 93. The components of this alternative include: 

Continuous air sparging into a 200 foot by 100 foot treatment area. 

20-foot spacing between sparge wells. 

50 one-inch diameter air sparge wells installed to a depth of approximately 30 feet 
bgs using a GeoprokdB. 

Conveyance piping, consisting of oneinch diameter high-density polyethylene 
(HDPE) buried at least two feet bgs. 



RECORD OF DECISION SITE 93. OU 16 

Groundwater monitoring and reporting to assess the progress of the remedy in the 
treatment area and assess natural attenuation in other areas over time. 

Statutory remedy 5-year reviews. 

LUCs wiU be implemented to prevent exposure to groundwater during remedy 
implementation. 

The estimated costs for this alternative are: 

Capital Cost: $594,529 

AnnualO&M: $566,933 

Present-Worth: 

2.9.6 Common Elements and Distinguishing Features 
The No Action alternative does not protect human health and the environment, but is 
presented as a baseline for comparison purposes. With the exception of the no action 
alternative, the common elements of the remedial alternatives evaluation are: 

Complies with ARARs 

Conducts statutory remedy 5-year reviews 

Performs groundwater monitoring and reporting 

Implements LUCs until cVOC concentrations in groundwater are reduced to levels 
that allow unlimited exposure and unrestricted use 

Uses the same RAOs and expected outcome of reducing cVOC concentrations to 
NCGWQS 

Anticipates future land use 

The most distinguishing feature of the alternatives is the expected timefrarne to achieve 
RAOs within the treatment area. Alternatives 3 and 4 have the shortest timeframe within the 
treatment area, although all alternatives are expected to require at least 20 years to meet 
RAOs in untreated areas due to the slow natural attenuation process at Site 93. 

2.10 Comparative Analysis of Alternatives 
Each remedial alternative for Site 93 was evaluated against the nine criteria listed below. 
Alternative 1 (No Action) does not achieve RAOs and is not considered further in this ROD. 
The Site 93 FS provides a more detailed comparative analysis of alternatives. A comparison of 
alternatives is presented in Table 2-9. 

Protection of Human Health and the Environment-Addresses whether each 
alternative provides adequate protection of human health and the environment and 
describes how risks posed through each exposure pathway are eliminated, reduced, 
or controlled, through treatment, engineering controls, and/or institutional controls. 



Compliance with ARARs-Section 121(d) of CERCLA and NCP §300.43O(f)(l)(ii)(B) 
require that remedial actions at CERCLA sites at least attain legally applicable or 
relevant and appropriate Federal and State requirements, standards, criteria, and 
limitations which are collectively referred to as "W," unless such ARARs are 
waived under CERCLA §121(d)(4). 

Lone-Term Effectiveness and Permanence-Refers to expected residual risk and the 
ability of a remedy to maintain reliable protection of human health and the 
environment over time, once dean-up levels have been met. This criterion includes 
the consideration of residual risk that will remain onsite following remediation and 
the adequacy and reliability of controls. 

Reduction of Toxicitv, Mobilitv, or Volume through Treatment-Refers to the 
anticipated performance of the treatment technologies that may be included as part 
of a remedy. 

Short-Term Effectiveness-Addresses the period of time needed to implement the 
remedy and any adverse impacts that may be posed to workers, the community and 
the enkmnm&t during coktruction i d  operation of the remedy until d&up 
levels are achieved. 

Implementabilitv-Addresses the technical and administrative feasibility of a 
remedy from design through construction and operation Factors such as 
availability of services and materials, admmstr . . ative feasiity, and coordination 
with other governmental entities are also considered. 

--Refers to the estimated capital and annual operations and maintenance costs, 
as well as present worth cost. Present worth cost is the total cost of an alternative 
over time in terms of today's dollar value. Cost estimates are expected to be accurate 
within a range of -30 to +50 percent. 

State Acceutance-Considers whether the State agrees with the analyses and 
recommendations. 

Communitv Acceptance-Considers whether the local c o m i t y  agrees with the 
analyses and preferred alternative. 

2.10.1 Threshold Criteria 

2.10.1.1 Protection of Human Health and the Environment 
With the exception of No Action, the LUC and MNA components of all the alternatives 
provides protection of human health and the environment until such time as the remedy 
reduces cVOCs to acceptable risk levels. The balance of trade-offs is the degree of treatment 
verses containment and the duration that LUCs and MNA must be maintained to ensure 
protection. The greatest protection occurs with Alternatives 3,4, and 5 where treatment is 
the principal component and requires the shortest timeframe for achieving RAOs within the 
treatment area. Alternative 2 relies on the natural movement of groundwater, so the time 
frame for achieving RAOs within the treatment area is expected to be long. 
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210.1.2 Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 
All alternatives meet ARARs. As with protection of human health and the environment, the 
balance of trade-offs is the preference for treatment over containment when considered 
against the timeframe estimated to achieve RAOs. Consequently, Alternatives 3,4, and 5 are 
ranked hi&= for compliance with ARARs as they are expected to achieve RAOs within the 
treatmentarea in the shortest timeframe. 

2.10.2 Primary Balancing Criteria 

210.2.1 Long-Term Effectiveness and Permanence 
While all of the alternatives are expected to eventually meet the criteria for long-term 
effectiveness and permanence, the alternatives with active treatment components designed 
to permanently reduce cVOCs to acceptable risk levels have the greatest impact on long- 
term effectiveness and permanence. Because treatment under Alternatives 3,4, and 5 are 
expected to permanently achieve RAOs within the treatment area in the shortest 
timeframes, these alternatives are valued over the other alternatives for this criteria 
However, "rebound" is a potential issue with any injection scenario (Alternatives 3 or 4) or 
even air sparging (Alternative 5). 

Reduction in Toxicity, Mobility, or Volume 
While all of the alternatives are expected to eventually reduce toxicity, mobility, or volume, 
alternatives with active treatment components designed to reduce cVOCs to acceptable risk 
levels have the greatest impact on reducing toxicity or volume. Containment components 
such as reactive barriers have the greatest impact on mobility. Alternatives 3, 4 and 5 are 
expected to reduce cVOC levels within the treatment area very quickly thus reducing toxicity 
and volume; whereas under Alternative 2, toxicity, mobility, and volume are expected to be 
largely unaffected until the groundwater plume reaches the PRB. 

2.10.2.3 Short-Term Effectiveness 
Short-term effectiveness was evaluated with respect to the adverse effects the remedy may 
pose to the community, workers, and the environment during implementation as well as with 
respect to the time required to achieve RAOs. Alternatives 2 and 3 have negligible short-tenm 
risks, while short-term risks are minimized for Alternatives 4 and 5 through the use of 
appropriate personal protective equipment and air monitoring. Short-term effectiveness in 
terms of the time required to achieve RAOs will favor source area treatments (Alternatives 3, 
4, and 5); while Alternative 2 is expected to require 20 years or more to achieve RAOs. 

2.102.4 Implementability 
This criterion was evaluated with respect to ease of implementing the remedy in terms of 
construction and operation, and the availability of s e ~ c e s  and materials required to 
implement the alternative. With respect to construction, Alternative 2 is considered to be the 
easiest to implement. However, alternatives with long-term O&M components (ie., 
Alternatives 2 and 5) inaease the difficulty of implementation as these components must be 
inspected, monitored, and repaired over the years the remedy is in place before achieving 
RAOs. While in-situ chemical injection alternatives (Alternatives 3 and 4) are moderately 
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difficult to implement in the short-term, the fact that RAOs are achievable in much shorter 
time frames increases ease of implementation over the life of the remedy. 

2.10.2.5 Cost 
The greatest factor affecting the total implementation cost is the projected capital cost. The 
highest capital cost is for in situ chemical reduction via ZVI injection using a GeoproM, 
followed by the capital cost for c o ~ c l i o n  of a PRB. The cost of materials is largely 
responsiile for the increased capital cost of ZVI injection using a GeopmM over ZVI 
injection via the "Ferox" process, due to the larger number of injection points (200 versus 90). 
O&M costs for Alternatives 2 3, and 4 are similar due to long-term monitoring costs required 
for W years or more. O&M costs for Alternative 5 are higher because, unlike other source zone 
treatments, the air sparge system is expected to operate continuously for two years, thus 
incuning weekly maintenance costs. Alternative 4 is the most cost-eifective alternative. 

2.10.3 Modifying Criteria 

2.10.3.1 State Acceptance 
State involvement has been solicited throughout the CERCLA process and proposed 
remedy selection. NCDENR, as the designated State support agency in North Carolina, has 
reviewed this ROD and has given concurrence on the Selected Remedy. 

2.10.32 Community Acceptance 
The public meeting was held on February 16, 2006 to present the PRAP and answer 
community questions regarding the proposed remedial action at Site 93. There were no 
concerns raised at the meeting, and the questions were general inquiries for information 
purposes only. No sigmficant comments were received from the public. Detailed 
information on the public meeting is provided in the Responsiveness Summary of this ROD. 

2.1 1 Principal Threat Wastes 
The NCP establishes an expectation that the USEPA will use treatment to address the 
principal threats posed by a site whenever practicable. Principal threat wastes are those 
source materials considered to be highly toxic or highly mobile that generally cannot be 
contained in a reliable manner or would present a significant risk to human health or the 
environment should exposure occur. 

Under current land use, groundwater is not used as a potable supply. For anticipated future 
land use scenarios LUCs will prohibit potable groundwater use until concentrations are 
reduced to levels that allow for unlimited exuosure and unrestricted use. Therefore, there 

a 

are no realistic exposure scenarios. All available data suggest that mobility and migration of 
contamhated groundwater is limited at Site 93, therefore, no principle threat waste has been - - 
identified. 



2.1 2 Selected Remedy 
Alternative 4, in situ chemical oxidation via pennanganate injection and MNA, is the 
Selected Remedy to address groundwater contamination at Site 93. 

2.12.1 Summary of Rationale for the Selected Remedy 
Alternative 4 is expected to achieve substantial risk reduction and RAOs within the 
treatment area within the shortest timeframe. Alternative 4 is also expected to reduce cVOC 
concentrations in groundwater to the maximum extent practicable for the remedial 
technologies available. Further, a pilot study involving permanganate injection to treat 
cVOCs was recently completed at another site at MCB Camp Lejeune with favorable results. 

Based on information currently available, the Navy, MCB Camp Lejeune, USEPA, and 
NCDENR believe in situ chemical oxidation via permanganate injection meek the threshold 
criteria and provides the best balance of tradeoffs among the other alternatives with respect 
to the balancing and modifying criteria. The Selected Remedy is anticipated to satisfy the 
following requirements of CERCLA: (1) protective of human health and the environment, 
(2) comply with ARARs, (3) cost-effective, (4) utilize permanent solutions and alternative 
treatment technologies to the maximum extent practicable, and (5) s a q  the preference for 
treatment as a principal element. 

2.12.2 Description of the Selected Remedy 
The Selected Remedy includes injection of pennanganate to treat a 200 foot by 100 foot 
target area and MNA for untreated areas. LUCs for groundwater shall be maintained for as 
long as required to prevent unacceptable exposures to contaminated groundwater or to 
preserve the integrity of the remedy. 

Prior to treatment, a baseline round of groundwater samples will be collected from existing 
monitoring wells at Site 93, and will be used to supplement existing data to confirm 
treatment area location and injection mass. Monitoring wells will be sampled for Target 
Compound List (TCL) VOCs and NAP. After analysis of the baseline groundwater samples, 
additional monitoring wells will be installed at Site 93 if necessary to further monitor the 
cVOC plume in groundwater. 

Chemical injection of permanganate is the selected groundwater treatment technology 
within the 200 foot by 100 foot target treatment area at Site 93. The proposed chemical 
oxidation treatment includes the injection of a chemical such as potassium permanganate 
into 200 geoprobe borings within the target area. The oxidizing agent will be pushed into 
the groundwater table with potable water to distribute the chemicals. This process requires 
an estimated 460 pounds of potassium permanganate per injection boring, for a total of 
92,000 pounds of potassium pennanganate injected into the treatment area. The conceptual 
layout of permanganate injections is shown in Figure 2-8. The projected timeframe for 
completing the injection is 30 to 35 working days (using two injection rigs) or 50 to 55 days 
(using one rig), depending on conditions encountered in the field. 

The Navy, MCB Camp Lejeune, USEPA, and NCDENR agreed that the injection of the 
permanganate will be a "one-time" approach (assuming residual impacts will be addressed 
by MNA). Groundwater monitoring will be conducted upon completion of the target area 



treatment on a quarterly basis for the first year and then on an annual basis thereafter. 
Samples collected from the monitoring wells will be analyzed for VOCs and NAP. The 
duration of monitoring will be assessed during the %year remedy reviews. 

Throughout implementation of the remedy, the Navy will utilize LUCs to prevent potential 
unacceptable risks to human receptors from exposure to con taminants in groundwater. 
LUCs will be implemented and maintained by the Navy within the boundaries of Site 93 
until the concentrations of hazardous substances in the groundwater have been reduced to 
levels that allow for unlimited exposure and unrestricted use. The LUCs will meet the 
following objectives: 

- Prohibit the withdrawal of groundwater except for environmental monitoring from 
the aquifers (surficial and Castle Hayne) within 1,000 feet of the groundwater plume 

- Prohibit intrusive activities within the extent of the current groundwater 
contamination unless specifically approved by both NCDENR and USEPA until 
RAOs are achieved. 

- Maintain the integrity of any current or future remedial or monitoring system such 
as monitoring wells. 

- Specific types of LUCs to be employed for these purposes will include: 
1) incorporating land use prohibitions into the MCB Camp Lejeune Base Master 
Plan; 2) a deed Notice of Inactive Hazardous Substance or Waste Disposal filed in 
Onslow County real property records per North Carolina General Statutes (NCGS) 
130A-310.8; and 3) deed restrictions included in any deed transferring any portion of 
Site 93 to any non-Federal transferee. 

The Navy shall develop and submit to USEPA and NCDENR, in accordance with the FFA 
and the schedule in the SMP, a groundwater treatment Remedial Action Work Plan and a 
LUC RD. The LUC RD will provide for implementation and maintenance actions, including 
periodic inspections and reporting. The Navy will implement, maintain, monitor, report on 
and enforce the LUCs according to the RD. 

2.12.3 Summary of the Estimated Remedy Costs 
The estimates costs for Alternative 4, in situ chemical oxidation via pennanganate injection 
and MNA, are summarized in Table 2-8 and detailed in Table 2-10. The information in this 
cost estimate is based on the best available information regarding the anticipated scope of 
the Selected Remedy. Changes in the cost estimate may occur as a result of new information 
and data collected during the development of the remedial design of the Selected Remedy. 
Major changes will be documented in the form of a memorandum in the Administrative 
Record file. This is an order-of-magnitude engineering cost estimate that is expected to be 
within +50 percent to -30 percent of the actual costs. A complete cost summary for each 
remedial alternative is provided in Appendix B of the Final Site 93 FS (CH2M HILL, 
November 2005). 
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2.12.4 Expected Outcomes of the Selected Remedy 
Current land uses are expected to continue at Site 93 and there is no other planned land use 
in the foreseeable future. If Alternative 4 is implemented, exposure will be controlled 
through LUCs until groundwater cVOC concentrations are reduced to acceptable levels for 
unlimited exposure and unrestricted use. The effectiveness of treatment of cVOCs in 
groundwater will be measured by comparison to NCGWQS. In accordance with the LUC 
objectives, groundwater use will be restricted to monitoring or remedial purposes. 
Groundwater quality will be assessed through monitoring to provide evidence that 
attenuation is occurring. When a single COC is at or below its respective remediation goal 
for four consecutive sampling events, this COC will no longer require monitoring, while the 
other will continue to be analyzed and documented in annual technical memoranda. When 
a l l  COCs have achieved their goals for four consecutive sampling events, procedures for site 
closure will be initiated. Once RAOs for this groundwater action have been achieved, the 
Site 93 area is expected to be suitable for unlimited use and unrestricted exposure. 
Therefore, the Navy, USEPA, and NCDENR may agree for the LUC component of the 
Selected Remedy to be terminated at site closeout. NCGWQS for the COCs at Site 93 are: 

- Tetrachloroethene - 0.7 pg/L 
- Trichloroethene - 28 pg/L 
- cis- and trans-1,2-DCE - 70 pg/L 
- Vinyl chloride - 0.015 pg/L 
- 1,1,2,2-Tetrachloroethane - 0.17 pg/L (Interim Maximum Allowable Concentration) 

2.1 3 Statutory Determinations 
Remedial actions undertaken at NPL sites must meet the statutory requirements of Section 
121 of CERCLA and thereby achieve adequate protection of human health and the 
environment, comply with ARAR. of both federal and state laws and regulations, be 
cost-effective, and use, to the maximum extent practicable, permanent solutions and 
alternative treatment or resource recovery technologies. In addition, CERCLA includes a 
preference for remedies that employ treatment that permanently and significantly reduces 
the volume, toxicity, and/or mobility of hazardous waste as the principal element. The 
following discussion summarizes the statutory requirements that are met by the Selected 
Remedy. 

2.13.1 Protection of Human Health and the Environment 
The Selected Remedy, Alternative 4, will protect human health and the environment by 
reducing and controlling site risks through groundwater treatment to reduce contaminant 
mass and toxicity and the implementation of LUCs to eliminate the threat of exposure to the 
COCs via direct contact with or ingestion of impacted groundwater. Implementation of the 
selected remedy will not pose unacceptable short-term risks or cross-media impacts. 

2.13.2 Compliance with Applicable or Relevant and Appropriate Requirements 
and To-Be-Considered Criteria 

The Selected Remedy, Altemative 4, will meet all identified ARARs. Federal and state 
ARARs, summarized by classification, for Site 93 are presented in Appendix B. In addition, 
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other to-beconsidered (TBC) criteria are included as appropriate for each classification. The 
classifications of ARMS identified include chemical-specific, location-specific, and action- 
speafic. 

The RAO is to reduce cVOC concentrations in groundwater to NCGWQS or MCLs, 
whichever is more conse~ative. Site 93 LUCs wiU be maintained until groundwater 
concentrations reach levels that allow for unlimited exposure and unrestricted use. If the 
remedy goals are not met, additional remedial action treatment technologies may be 
implemented in the future. 

2.1 3.3 Cost-Effectiveness 
The Selected Remedy, Alternative 4, is cost-effective and represents a reasonable value for 
the money to be spent. In making this determination, the following definition was used: "A 
remedy shall be cost-effective if its costs are proportional to its overall effectiveness (NCP 
§3lM.430(f)(l)(ii)(D))". This was accomplished by evaluating the overan effectiveness of those 
alternatives that satisfied the threshold criteria. Overall effectiveness was then compared to 
costs to determine cost-effectiveness. The relationship of the overall effectiveness of this 
remedial alternative was determined to represent a reasonable value for the money to be 

spent 

The estimated present-worth cost of the Selected Remedy is $1,097,000. The Selected 
Remedy is cost-effective because it provides protection of human health and the environment 
in the shortest timeframe minimizing long term operation, maintenance, and monitoring 
costs. 

2.13.4 Utilization of Permanent Solutions and Alternative Treatment 
Technologies or Resource Recovery Technologies to the Maximum 
Extent Practicable 

The Navy, MCB Camp Lejeune, USEPA, and the State of North Carolina determined that 
the Selected Remedy, Alternative 4, represents the maximum extent to which permanent 
solutions and treatment technologies can be used in a practicable manner at Site 93. The 
selected remedy utilizes treatment through chemical injection to induce ddorination and 
reduce contaminant mass. Because long-term effectiveness and permanence along with 
reduced toxicity and volume are achieved in the shortest timeframe with the selected 
remedy, the Navy, MCB Camp Lejeune, USEPA, and the State of North Carolina 
determined that the Selected Remedy provides the best balance of tradeoffs in terms of the 
balancing criteria, while also considering the statutory preference for treatment as a 
principal element and considering state and community acceptance. 

2.13.5 Preference for Treatment as a Principal Element 
The Selected Remedy uses treatment as a principal element, and therefore satisfies the 
statutory preference for treatment. 

213.6 Five-Year Review Requirements 
Until this remedy reduces cVOC concentrations on site below levels that allow for unlimited 
exposure and unrestricted use, the Navy will maintain LUCs along with the MNA remedy 
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and conduct a statutory remedy review every five years after initiating remedial action to 
ensure that the remedy continues to provide adequate protection of human health and the 
envuonment. 

2.14 Documentation of Significant Changes 
The PRAP for Site 93 was released for public comment on February 16, 2006. The PRAP 
identified Alternative 4, in situ chemical oxidation via pennanganate injection and MNA, as 
the Preferred Alternative for moundwater remediation. The Naw reviewed all  comments " < 

submitted during the public comment period. It was determined that no sigmficant changes 
to the remedy, as origndy identified in the PRAP, were necessary or appropriate. 



Res~onsiveness Summarv 

In accordance with Section 113 and 117 of CERCLA, the Navy provided a public comment 
period from February 16 through March 16, 2006, for the proposed remedial action 
described in the FS and PRAP for Site 93. A public meeting to present the PRAP was held at 
the Coastal Carolina Community College, located in Jacksonville, North Carolina on 
February 16,2006. Public notice of the meeting and availability of documents was placed in 
The Jucksurznille Daily News and The Globe newspapers on February 1,2006 and February 2, 
2006, respectively. 

The participants in the Public Meeting held on February 16,2006, included representatives 
of the Navy, MCB Camp Lejeune, USEPA, and NCDENR. Six community members 
attended the meeting. Question received during the public meeting were general inquiries 
and are described in PRAP Public Meeting minutes in Appendiv C. There were no 
significant comments received at the public meeting requiring amendment to the PRAP, and 
no additional written comments, concerns, or questions were received from community 
members during the public comment period. 
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TABLE 2-1 
Phase I and Phase I I  RI Sample Summary 
Site 93 Record of Decision 
MGB Camp Lejsone 

Analyta ('' 
Approximate 

Sampl;, TCL Natural Is) Total 
Collection Depth TCL TCL Pesticides1 TAL Attenuation BOD/ Organic Bulk Grain 

Sample Matrlx Technlque (feet bgs) VOCs SVOCs PCBs Metals Parameters COD Methane Carbon Density Size 

Phase I Sample Summary: 

Groundwater Peristaltic 
pump 

Phase I1 Sample Summary: 

Soil Split spoon 3-5', 74,  22 
sampler 13-15' 

Groundwater Peristaltic 
pump 

N o t ~  

(1) "-"Parameter not ana lpd  

(2) Approximate sample depth 'NA' - Not Applicable 

(3) Natural atlenuatlon parameters include nitrate, nitr~te, sulfate, chloride, ferrous imn, and sumde 

bgs 
TCL 
vvc 
svoc 
PCB 
TAL 
BOD 
COD 

- below ground surface - Target Compound List 
- Volatile Organic Compound 
- Semi-volatile Organic Compound 
- Polychlorinated Biphenyl - Target Analyte Ust 
- Blochemlcal Oxygen Demand 
- Chemical Oxygen Demand 



TABLE 2.2 
Additional Plume Characteiiation Sample Summary 
Site 93 Record of Decision 
MCB Camp Lejeune 

Approximate Analyte "I 
Sample Depth 

Sample Matrix Collection Techniaue TCL VOCs TAL Metals Total Organic Carbon 

Groundwater Peristaltic pump 5 9 ,  15-lV, 25-29', and 44 
(Direct Push) 35-39' 

Groundwater 
(Monitoring Well) 

Peristaltic pump 

Soil Split spoon sampler 5', 10' .- 
Notes 

(1) "-'Parameter n o  analyzed 
(2) Approximate sample depth 'NA'- Not Appl~caDle 



TABLE 2.3 
Supplemental Site Investigation Sample Summary 
Site 93 Record of Decision 
MCB Camp Lejeune 

Analyte O' 
Approxlmate 

Collection sample ~epth @) Natural Attenuation 
Sample Matrix Technlque (feet bgs) TCL VOCs l ron Manganese Parameters (" 

Groundwater Peristaltic pump 
(Direct Push) 

Groundwater Peristaltic pump 
(Monitoring Well) 

6-1 6', 14-30', 
and 25-38' 

N A 

Notes: 

(1) "-"Parameter not analyzed 
(2) Approximate sample depth 'NA' - Not Applicable 
(3) Natural attenuation parameters include chloride, ethene, ethane, memane, nitrate, rime, sulfate, sulfide, total dissoWed solids, total suspended solid8 

CQS - be ow oroJno surtace 
TCL - Target CompoLno Us1 
VOC - Volanle Organs Cornpadm 



TABLE 24 
Groundwater Chemicals of Concern 
Site 93 R m r d  of Decision 
MCB Camp Lejeune 

Potential 
Concentratlon ARAW Potential Rationale for 

Minimum "' Maximum Location of Used for Screening @I TBC ARAW Contaminant 
Concentration Concentration Maximum Detection Screening Toxlclty Value TBC COPC Deletion or 

Chemical (@) (pgA) Concentration Frequency ) Value (pgA) (pgA) Source Flag Selection 

Volatlle Organlc Compounds 

cis-12-Dichlorethene 4 175 TWO1 311 5 175 6.1 N 70 NCWQS Yes ASL 

fmns-1 ,PDichloroBthme 5 57 TWO1 2/16 57 12 N 70 NCWQS Yes ASL 

12-Dichlomethene (total) 92 82 MW05 111 1 82 5.5 N 70 NCWQS Yes ASL 

Tetrachlorcmthene 0.1 65.1 MW05 7/26 65.1 1.1 C 0.7 NCWQS Yes ASL 

Tr~chlorcmthene 0.1 39.4 TWO1 8/26 39.4 1.6 C 2.8 NCWQS Yes ASL 

Antimony 

Arsenic 

Lead MWM-IW 

6 MCL Yes ASL 

4.3 0.045 C 50 NCWQS Yes ASL 

11111 4,330 1.100 N 300 NCWQS Yes ASL 

1111 164 NE 15 NCWQS Yes ASL 

Manganese 9.2 432 MWOl llfil 432 73 N 50 NCWQS Yes ASL 

(1) Mlnimum and maximum detected ooncentratlon Definltlons: ARAR -Applicable or Relevant and Appropriate Requirement 
COPC - Contaminant of Potential Concern 

(2) Tier I screening: Wlh the exception of lead, all compounds are screened against the Risk NCWQS - North Carolina Water Quality Standards for Groundwater 
Based Concentration (RBC) Table. U.S. EPA Region Ill, April 15, 1g96 for tap water MCL - Federal Maximum Contaminant Level 
(cancer benchmark value = 1 x 1 ~ ~ .  HQ = 0.1). Lead is screened against the NCWQS value 

(31 Rationale Codes: 
Selmion Reason: Above Screening Level (ASL) 

No ToxlcNy Infonation (NTX) 
Deletion Reason: Below Screening Level (BSL) 

C - Caroinoaenlc 
N - ~ o n a ~ i n o ~ e n l c  
NE - Not Established 

p@ - micrograms per liter 



TABLE 25 
Exposure Po~nt Concentration Summary for Groundwater 
Site 83 Record of Deosion 
MCB Camp Lejeune 

Rearonable Maximum Exposure Central Tendency 
95% UCL Maximum 

Arithmeti of Normal Detected Medium Medlum (" Medium Medium Medium "' Medlum 
Contaminant of c Mean Data Concentration EPC Value EPC EPC EPC Value EPC EPC 

Potential Concern (pgil.) (&) ( P ~ L )  (a) Statistic Rationale (W'L) Statistic Rationale 

Volatllr Organlc Compounds 

CIS-1 ,2-Dbhlorethene 13.33 33.74 175 175 Max W-Test la 30.42 95% UCL-T W-Test 

tran~-I,2-Dichloroethene 4.57 11.19 57 57 Max W.Test " 6.86 95% UCL-T W-Test " 
1 -2-Dichlomethene (total) 12.91 27.24 92 92 Max W-Test " 20.89 95% UCL-T W-Test " 
Tetrachlomethene 5.58 9.83 65.1 65.1 Max W-Test " 5.58 Mean-N W-Test " 
Trichlomethene 5.55 8.82 39.4 39.4 Max W-Test " 39.4 Max W-Test 

Metals 

Antimony 1.07 1.29 2.3 2.3 Max W-Test (" 1.26 95% UCL-T W-Test 

Arsenic 1.62 2.1 1 4.3 4.3 Max W-Test " 2.01 95% UCL-T w - ~ e s t "  

Iron 2434.64 31 19.36 4,330 4,330 Max W-Test 4222.28 95% UCL-T W-Test " 
Lead 15.55 42.46 184 164 Max W-Test " 49.14 95% UCL-T W-Test @' 

Manganese 84.45 153.88 432 432 Max W-~est la 256.4 95% UCL-T W-~est"  

(1) Statistics. Maximum detected value (Max); 95% UCL of normal data (95% UCL-N); 95% Definitions: CT - Central Tendency 
UCL of logtransformed data (95% UCL-T); mean of normal data (Mean-N); mean of log. EPC - Exposure Point Concentration 
transformed data (Mean-T). RME- Reasonable Maximum Exposure 

UCL - Upper Confidence Limit 
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration 

used for EPC. M L  - micrograms per liter 

(3) Shapim-Wilk W Test Indicates data are lognonally distributed. 

(4) ShapiroWllk W Test inconclusive. Higher of mean value for normally and lognormally 
distributed data wed for CT EPC. 



TABLE 26 
Cancer and Non-Cancer Toxicity Data 
Site 93 Record of Decision 
MCB Camp Lejeone 

Adjusted 
Oral RfD Oral " Dermal RfD Inhalation Adlusted WelgM "I 

Contaminant of Value Absorption Value RfD Oral CSF Dermal CSF lnhalatlon CSF of 
Potential Concern (mglkg-day) Factors (mgkg-day) (mg/kg-day) (mgkg-day)" (mgkg-day)" (mglkg-day)" Evidence Reference 

Volatlle Organlc Compounds 

cis-1 -2-Dichlorethene 1 .OE-02 

trans-1,2-Dichlomethene 2.0E-02 

1 ,P-Dichlomethene (total) D.oE-03 

Tetrachloroethene 1 .OE-02 

Trichloroethene 6.OE-03 

Metals 

Antlmony 

Arsenic 

Iron 

Manganese 

HEAST 

IRIS 

HEAST 

IRIS, EPA-NCEA 

EPA-NCEA 

IRIS 

IRIS 

EPA-NCEA 

IRIS 

(1) EPA Reaion IV racommended values. Definitions: CSF - Cancer Slow Factor 

(2) Only oral toxicity values were dennally adjusted; inhalation toxicity values were not 
adlusted. 

Adjusted RfD = oral RfD ' oral absorption factor 
Adjusted CSF =oral CSFIoral absorption factor 

(3) EPA Group: A - Human Carcinogen 
82 -Probable Human Carcinogen - sufficient evidence 
C - Possible Human Carcinogen 
D - Not Classifiable as a Human Carcinogen 

EPA - ~nvironmentai Protection Agency 
HEAST - Health Effects Assessment Summary Tables 
IRIS - inteorated Rkk lnlonnation !Astern 
NCEA - ~i t iona l  Center for ~nvlmnmental Assessment 
NE - Not Established 
RfD - Nonoaroinogenlc Reference Doae 

mgkg-day - milligrams per kllogram per day 



TABLE 2-7 
Potable Use Groundwater Human Health Risk Summary 
Site 93 Remrd of Decision 
MCB Camp Lejeune 

RME Incremental 
Contaminant of L i t i m e  Cancer RME Non-Cancer 

Receptor Pathway Potential Concern Risk Hazard Index 

Future Adult Ingestan cis-1.2-Dlchlorethene N A 4.8E-01 
Resident 

tram-1.2-Dichlorcelhene NA 7.8E-02 

1.2-Diiloroethene (total) NA 2.8E-01 

Tetrachloroethene 4.0E-05 1 .BE41 

Trlchlomethene 5.1 E-06 1.8E-01 

Antimony NA 1.8E-01 

Arsenio 7.6E-05 3.9E-01 

Iron NA 4.0E-01 

Lead NA N A 

Manganese NA 5.1E-01 

TOTAL RISK ACROSS PATHWAY: 12E.04 2.7 

Dermal 
Absorption 

1,BDiihloroethene (W) 

Tetrachlorcelhene 

Trichlomethene 

Anlimony 

Arsenic 

Iron 

Lead 

Mantmnese 

TOTAL RISK ACROSS PATHWAY: 8.2E-06 0.1 

Inhalation cisl,BDichlw&hene N A N A 

19-D'chlomethene (total) 

Tetrachloroethene 

Trichlomethene 

TOTAL RISK ACROSS PATHWAY: 3.5E-07 N A 

TOTAL RISK ACROSS ALL EXPOSURE ROUTES: 1.3E-04 2.8 



TABLE 2-8 
Description of Remedial Alternatives for Site 93 
Site 93 Record of Decision 
MCB Camp Lejeune 

Alternative Components Details 

1- No Action Existing groundwater Not Applicable. 
plume. 

Capital Cost $0 

AnnualOBM $0 

Present-Worth $0 

Time Frame: >20 years 

2- Permeable - Downgradient - Installation of a downgradient ZVI Capital Cost $1.127.064 
Reactive permeable ZVI 8 PRB: 
Barrier sand reactive - Installed usina a one-oass Annual O&M $326,431 " 
Installation barrier. trencher 
and MNA Present-Worth $1,453,496 

- MNA - Trench is 2 ft wide, 500 ft long, 
and 30 fl in depth. Time Frame: 220 years - LUCs - Long-term operation and 
maintenance of PRB (>20 
years). 

- Groundwater monitoring and repomng 
to assess the progress of remedy over 
time. 

- Statutory remedy 5-year reviews. 

3- In Siiu - Injection of ZVI - lnjedion of ZVI sluny into the ZVI lniection via 'Ferox" 
Chemical slurry into the treatment area via "Ferox" (pneumatic 
Reduction treatment area to fracturing) process or geoprobe: Capital Cost $859,740 
and MNA enhance chemical 

reduction. - 200 ft by 100 fi treatment area. Annual O&M $326.431 
- 15ft injection spacing for 

- MNA of untreated Ferox", 10-ft injection spacing Present-Worth $1,186,172 

areas for geoprobe. 
- 8-ft vertical injection interval ZVI lniection via GeoDrobe 

- LUCs (E l6  ft bgs) Capital Cost $2,307,760 
- 60.000 pounds of ZVI. 

Annual O&M $326.431 
- Groundwater monitoring and reporting 

to assess the progress of remedy in Present-Worth $2,634,191 
treatment area and assess natural 
attenuation in other areas over time. Time Frame: Several 

in treatment area. >20 years 
- Statutow rernedv 5-vear reviews. in other areas (due to MNA) 



TABLE 2 4  
Description of Remedial Alternatives for Site 93 
Site 93 Record of M i o n  
MCB Camp Lejeune 

Alternative Components Details 

4- In Situ - lniection of - lnieclion of oermanaanate into the Ca~ital Cost $770.622 
Chemical 
Oxidation 
and MNA 

- 
pirmanganate t&tment area: 
into the treatment Annual O&M $326,431 - 200 ft by 100 ft treatment area. 
area to enhance 
chemical - l o f t  injection spacing, &fl Present-Worth $1.097.054 

oxidation. vertical injection interval (8-16 ft 
bgs). Time Frame: Several months 

- MNA of untreated - g2,~)o pounds of potassium in treatment area. >20 yean 

areas permanganate. 
in other areas (due to MNA) 

- Groundwater monitoring and reporting 
to assess the progress of remedy in 
treatment area and assess natural 
attenuation in other areas over time. 

- Statutory remedy 5-year reviews. 

&Air Sparging - Continuous air - Continuous air sparging into the Capital Cost $594,529 - - 
and MNA sparging in the treatment area: 

treatment area. Annual O&M $566,933 - 200 ft by 100 it treatment area. 

- MNA of untreated - 20-ft spacing between sparge Present-Worth $1,161,462 
areas wells. 

- 50 1-inch diameter sparge wells Time F m e :  Several Years in 

- LUCs installed to a depth of 30 feet >20 yean in 
MS. other areas (due to MNA) 

- ~ong-term operation and 
maintenance of air sparge 
system (2 yean). 

- Groundwater monitoring and reporting 
to assess the progress of remedy in 
treatment area and assess natural 
attenuation in other areas over time. 

- Statutory remedy 5-year reviews. 
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TABLE 2-10 
Cost Summary lor Alternative 4 - In Siu Chemical Oxidation via Pdassium Permarganale lnjection and MNA 
Site 93 Record of Decision 
MCB Camp Lejsune 

Estimated 

PRECONSTRUCTION ACTIVITY 
Site Prep and Initial Sulvey 
Work Plan and Submittals 

SYSTEM INSTALLATION 
Materials: ZVI, 2W lnjection Borings, 10 Fool Spacing 92,000 
Materials ShippinglHandling (KMn04) 1 
Temporary Materials Storage On-Site 55 
Injection Labor, Equipment. Perdiem 1 
Subcontractor Injection Summaly Repoll 1 

SITE RESTORATION 
Site Restoration 

Ibs $ 2 $ 164,000 
LS $ 5,000 t 5,wo 

days $ 250 $ 13,750 
LS $ 241,397 $ 241,397 
LS $ 7,500 $ 7,500 

Subtotal $ 478,647 
Project Management 8% $ 38,292 

Remedial Design 5% $ 23,932 
Construction Management and Procurement 15% $ 71.797 

Overhead 8% $ 38.292 
Pmiit 10% $ 47.865 

Contingency 15% $ 71.797 

TOTAL CAPITAL COST 5 770,622 

GROUNDWATER SAMPLING (Quarterly) 
Sampie Labor 
Sampie Analysis - Subcontractor 
GW Sampling Equipment RentalISupplies 
SUBTOTAL 

REPORTING (4 Quarterly Reports & Detailed MNAStudy) 
Repotling Labor (quarterly reports) 4 
Repotling Labor (detailed MNA study) 1 
SUBTOTAL 

events $ 
sample S 
round S 

SUBTOTAL $ 73,040 
CONTINGENCY 15% $ 10,956 

TOTAL ANNUAL O&M COSTS (Year 1) t 83,996 

LS-Lumpswn 
~bs - pounds 



TABLE 2-10 
Cost Sumnary fw Alematie 4 - In Sau Chemical Oxidation via Potassium Pemmgamte Injection and MNA 
Site 93 R& of Decision 
MCB Camp Lejeune 

Estimated 

GROUNDWATER SAMPLING (Amual) 
Sample Labor 
sample Analysis -Subcontractor 
GW Sampling Equipment RentaUSupplies 
SUBTOTAL 

ANNUAL REPORT 
Reporting Labor 
SUBTOTAL 

event S 3,000 S 3,MX) 
sample 0 360 S 5,760 
mund S 1,000 S 1,000 

$ 9,760 

SUBTOTAL $ 16,W 
CONTINGENCY 15% S 2,439 

TOTAL ANNUAL O&M COSTS 2-20) $ 18,699 

Number of Years of MNA 
Effective Interest Rate 

COST TYPE TOTU COST PRESENT WORTH 
CapM Cost 1 770.622 S 770,622 
W M  Cost (Year 1) S 83,996 $ 81,391 
W M  Cost (Years 2-20) S 18,699 S 245.040 

TOTAL PRESENT WORM COST $ 1,097,054 

LS - Lump Sum 
Ik - pounds 
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Appendix A 
0 NCDENR Letter of Concurrence 



SUPERFUND SECTION PAGE 02 /02  

North Carolina 
Dcpattment of Environment and Natural Resources 
Division of Waste Management 

Michael F. Easley, Governor 
William G. Rosa Jc., Secretary 
Dexter R Matthews, Director 

June 10,2006 

N A W C  Atlantic 
Attn: Daniel R Hood 
Code: OPCEV 
NCICaribbcan TPT, EV Business Line 
6506 Hampton Blvd 
Norfolk, VA 23508-1 273 

RE: State Concurrence on the Record of Decision (ROD) 
OU#IG. Site 93 - Soil and Groundwater 
MCB Camp Lejeune, NC6170022580 
Jacksonville, Onslow County, North Carolina 

Dear Mr. Hood: 

The NC Superfiutd'Section received and reviewed the ROD for Operable Unit #16, Site 93 at MCB 
Camp Lejeune, dated June 2006 (Should be July 2006) and concurs with the proposed Final ROD. 
The State's concurrence i s  based solely on the infomation contained in the June 2006 Revised Final 
ROD received July 10,2006 for OU#16, Site 93. Should we receive additional information that 
significantly dec t s  the conclusions of the ROD, we may modify or withdraw this concurrence with 
written notice to the Naval Facilities Engineering Cwmnand for Camp Lejeune and the EPA Region 
w. 

If you have any questions or comments, plcase contact me, at (919) 508 8464 or email 
David.Lown&cmail.net 

Head, Federal Remediation Branch 
Superfund Section 

Cc: Randy McElveen, NC Superfund Section 
Bob Lowder, EMDAR 
Gena Townsend, USEPA 

1646 Mail Service Centcr, Raleigh, North Carolina 27699-1646 
Phone: 919-508-8400 \ FAX: 919-715-3605 \ Internet: www.enr.state.nc.us 

AN EQUALOPWRTUNITY \ APFIRMATIVE ACTION EMPLOYER - 50% RECYCLED I 10% POSTCONSUMER PAPER 



ARARs Tables 





TABLE 0.1 
Federal Chemical-Speclc ARARs 
Sile 93 Marine Corps Base, Camp Lejeune 

Requirement Pnfequlslte Citatlon ARAR Determlnatlon Comment 

Nat ma1 primary drinking water Public water system. 40 CFR 264.94; Relevant and Appmpriate Site remedial aolion ob.&es are to prevent human 
standards are health-based 4 0 c m  141.11 -141.16; Inpestion of water cMltelnlnp oontamlnants of wncem 
standards for publk Wster systems 
MCLs. 

42 USC 300; 
40 CFR Part 141 Subpslts B & Q 

at mnoentratims above 2L standards w MCLs, 
whichever Is mom conservative. 

Note: Statutes and polkies, and melr cltatlom are pmvided aa headings to identify general caleporlm of polentlal ARARs tor the mnvenlence of the reader. Llstlng the stelutes and 
~ l k l s s  doss not indicate that the Dwartment ot the Naw acceata the entire statutes or m kiss a8 pdential ARAB. SaacBc pdential ARAB am addressed in the table beW each 
genera! haading; mly substantive r&uimmenta of the a p h i s  ctations a n  mnsldered pitcinllal AR~RS 

ARAR - Applicable or Relevant and Appmpriate Requirement 
CFR - Code of Federal Raouiations 
MCL - Maximum Centaminant Level 
USC - Unlted States Code 
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TABLE 8.3 
Federal Location-Specific ARARs 
Site 93 Marine Corps Base, Camp Lejeune 

Location Requirement Prerequirlte Citation ARAR Determination Comment 

Endangered Reauires action to avold ieoperdlzina the Awlies to actions that 18 USC 1531: Relevant and Many ~mtected species have been slted near 
species coniinued existence of Gted endaniered affect endangered 50 CFR 200; Appropriate 

spec es or modification of their haoitat. species and their habhat. 50 CFR 402 
and on MCB Lejeune. Engineering 
contrds shall address potential impacts to 
endanaered smies  and the habitats. 

Fish and Requires that mlvltles avoid, minimize, or Applies to actions that 18 USC 661 -888 Applicable Edwards Creek is located near and within the 
w.ldlife compensate for impacts to fish and wildlife affect fish and widlife and Operable Unn boundarles. Enpineerlng 

and their habitats their habitat. controls shall address potential impacts to fish 
and wildlife and their habitats. 

. , .  

Within Establishes special requirements for federal Action that will occur in a EO 11988; Relevant and Site 93 is prlrnarlly *in a minimal flooding 
floodplain agencies to evaluate the adverse impacts floodplain. 40 CFR 8 Appropriate zone; however, the immediate areas around 

assooiated with direct and indirect Edwards Creek are within the 100.year 
development of a floodplah. floodplain. 

WeUand Esiabltshes s~ecial reaulrements for federal WaUand 
agencies to &old adverse impacts assodated 
with aestruction or loss of wetlands and to 
avoid s u m l t  of new construction in wetlands. 

EO 11990: Appilcable Federal or Slate regulated wetlands are 
40 CFR 8 present at the slte whloh could be impacted by 

the remedial action. All appropriate measures 
shall be taken to ensure wetland D r o w n .  

Hazardous Establishes limitations on Were on-site Hazardous waste 40 CFR 264.18 Relevant and 
waste Storage, treatment, or disposal of RCRA Storage, treabnent or Appmpriate 

Site remedial actions may include on-site 
storage of RCRA hazardous waste. All 

hazardous waste may occur. disposal. appropriate measures shall be taken. 

Note: Statutes and policies, and their cbtions are provided as headings to identify general categories of potential ARARs for tne unvenience of the reader. Ustlng the statutes and polbies 
does not indicate that tne Deparbnent of the Navy eccepta the ent~re statutes or policies as potential ARARs. SpecHic potential ARARs are addressed in the table below each general 
heading; only substantlve requirements of the spicnic citations are considered potential ARARs 

ARAR -Applicable or Relevant and Appropriate Req~irement 
CFR - Coae of Federal RegLlations 
EO - Executive Order 
USC - United States Code 





TABLE 8-5 
Federal Action-Spectfic ARARs 
Site 93 Marine Corps Base, Camp Lejeune 

Action Requirement Prerequlslte Citation ARAR 
Determlnatlon Comment 

, . 

I nJdon  Establishes requirements for underground Underground Injection 40 CFR 144, Applkable Remedlal aotlon inoludes lnjeotion of reagent 
injdon. 146,147,268 Into groundwater. The appropriate UIC 

prccesa will be Implemented prior to injeotion. 

Transportation Regulates transportation of hazardous waste. Off-sle transport of 49 CFR 107 Relevant or Approprlale Any hazardcus waste to be transported off-site 
of hazardous waste. will be transported in acccrdance with the 
waste regulations. 

Note: Statutes and oolbies, and their oltations are ~rovided as headlnos to identifv oeneral oateaorles of wtentlal ARARs for the oonvenlence of the reader. Llstina the statutes and wllcles 
does not ndicate lhat the depanment of the Navy accepts the entire siatdas or pbioies as AR~RS. Speck potential ARARs are aodressed In the table b low enoh 
heaoing; only substant ve requ rements of the specific citations are considered potential ARARs 

ARAR - Applicable or Relevant and Appropriate Requirement 
CFR -Code of Federal Regulations 
UIC - Underground Injection Control 
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PROWSED REMEDIAL ACTION PLAN 
POR 
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AT 
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Greenville. North Carolina 27858 
TEL: (252) 355-4700 (800) 849-8448 
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Proposed Remedial Action Plan-Camp Lejeune 

MR. CHRIS BOZZINI: Does everyone have a 

handout, because there's some figures in this presentation 

that are gonna be impossible to read, so a handout is better 

for that. And then the only other rule is, if you ask a 

question, if you can state your name so the gentleman 

recording it will have a record of who asked a question and 

so forth. With that said, the first presentation tonight is 

the proposed remedial action plan for Site 93. The purpose 

of this presentation is to provide a history of the site, 

present the proposed remedial action plan, and to properly 

identify preferred alternative for addressing the 

contamination that's present at the site, and it explains the 

rationale of, basically, the decision-making process. And 

then we'll ask -- we'll answer any questions and begin the 
community feedback for the site. This is no good. Why don't 

you refer to the figures in your handout. It'll be much 

easier. So Figure 1 shows Site 93. Site 93's at Camp 

Geiger. It's part of OU16. Om6 is comprised of Site 89, 

which is the former VEZO, and there's a little drainage swell, 

and Site 93 is west of Site 89. So -- let's go back; I'm 

sorry. And you can see this inset is the boundary of Site 

93, on this satellite photo, and that's the former VEU). 'She 

history of the site, basically, there was an underground 

storage tank at Building -- I believe it's 942. A 500-gallon 

underground storage tank was removed in 1993. Chlorinated 

Carolina Court Reporten. I=. 
Creenvilfe, Nonh Carolina 



Proposed Remedial Action Plan-Camp Lejeune 

solvents were detected in the groundwater during the 

investigation. The remedial investigatioll was conducted in 

1998. This consisted of soil sampling, groundwater sampling, 

human health risk assessment, ecological assessment. And, 

basically, the general conclusion was chlorinated solvents in 

the groundwater. In 2002 there was additional groundwater 

evaluations, went out there with the geoprobe to collect 

groundwater samples across the site. Once again, basically, 

the goal on that was to delineate the plume -- the 
contaminated plume. Basically, this figure shows the site 

with the latest groundwater data that was from 2005, 

approximately about a year ago; I believe that was January of 

2005. And this is Figure 3 in your handout -- oh, excuse me 
-- yeah, Figure 3 .  So it'll be easier to understand. These 

call outs are the concentrations in parts per billion, PC3 is 

tetrachloroethane. TCE is trichloroethane. cis-1,2-DCE is 

dichloroethane, and VC is vinyl chloride. TCE is basically a 

solvent -- cleaning solvent, and the VC, vinyl chloride, is 

degradation products. When you look at the figure, the 

hottest well is MW6, which is just south of Building 942, and 

those concentrations are 180 parts per billion of TCB and 540 

parts per billion of DCE. The risk assessment that was 

conducted for the site basically identified groundwater at an 

unacceptable risk. In addition, the groundwater also exceeds 

the North Carolina Groundwater Protection Standards. We have 
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a table that's showing the maximum concentrations. Once 

again, that's the MW6 of, like I said, 180 parts per billion 

TCE plus the degraded products. The partnering team, which 

is comprised of the Navy, the base. BPA and the State, agrees 

that the groundwater is the primary risk factor -- primary 
risk posed at the site. A feasibility study was completed 

late in 2005. It was final. The goal of the study was to 

evaluate technologies to address the chlorinated problem 

plume. The alternatives that were e ~ l ~ a t e d  was no action. 

whicb is a baseline evaluation that we used. Second 

alternative was a permeable reactive barrier wall. 

Basically, you dig a trench to, say, 25-30 feet, back-fill it 

with a material that will react with the contaminant. Next 

was in situ chemical reduction, which would be basically 

inject a chemical-reducing agent that will remove -- 
basically Blake the materials less toxic. It breaks them up. 

In situ chemical oxidation, it is similar. It's basically 

injecting an oxidant that breaks the chemical bond and 

destroys the contaminant. And lastly, we looked at air 

sparging, which is basically you install wells and blow in 

air, You basically volatilize your chemicals out of the 

groundwater. We did this evaluation based on EPA guidance. 

There's nine criteria. The first two criteria -- threshold 
criteria are overall protectiveness of human health and the 

environment and compliance with the applicable and 
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appropriate relevant requirements. The secondary criteria 

are long-term effectiveness and permanence and reduction in 

toxicity, mobility or volume of the contaminants, short-term 

effectiveness, implementability and cost. And then the final 

criteria, the last two, are state acceptance and community 

acceptance. So we're here tonight to begin the community 

acceptance portion. This table, which is also in the PRAP. 

is on page 8, Table 4. It's just a relative qualitative 

approach to looking at the different technologies and how 

they stack up as far as being protective -- meeting those 

nine criteria. Complying with the requirements, the 

regulations, long- and-short term effectiveness, reducing 

mobility, et cetera. The preferred alternative: the 

partnering team selected in situ chemical oxidation combined 

with natural monitoring --  monitoring natural attenuation. 
And the proposed action --  once again, I probably should 
show --  maybe we don't have this with you -- no; okay. 

Basically, the proposed action calls for injecting 

pefmanganate, which is a chemical oxidant. And we'd drive a 

200- by 100-foot grid over the highest concentration area of 

the plume. The action will require the injection of 

pennanganate and then monitoring the plume to see how well 

the system worked and to evaluate the natural attenuation of 

the plume itself. Community participation, which is why 

we're here tonight, the community acceptance portion: public 
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notice was placed on February 1st and February 2nd in the 

Jacksonville Dailv Newq and the Globe. Comments are being 

solicited in the record. We have a public comment period 

that begins tonight and lasts for 30 days. The PRAP is 

available for review in the administrative records and 

there's also a copy in the library, plus we have 20 or 30 

copies here tonight, but I think everybody has a copy of it. 

The c o d t y  participation, during the comment period you 

get to submit written conuneats to any of the following: Gena 

Townsend with EPA, Randy McElveen with the State of North 

Carolina, Daniel Hood with the Navy, and Mr. Bob Lowder with 

the base. The path forward: the path forward is -- for the 
public comment period - -  is to review any comments and 

respond to tnem appropriately. If the notification 

substantially changes the proposed remedy, then we may have 

an additional corrtment period to address those questions or 

issues or concerns that may be raised. The partnering team, 

which is the Navy, the base, EPA and the State, will make a 

final decision remedy and issue a ROD that comprises the 

public response here in the acceptance portion, and the ROD 

will be issued. Once the ROD is completed and signed, the 

public will be notified on the administrative record, which 

should have all the official documentations for the site, you 

know, investigation reports, feasibility studies, et cetera. 

It is all on the administrative record. And once again, this 
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was gonna ask you about this chart. Why in the world can't 

you put this in some kind of context that's readable? 

MR. DANIEL HOOD: Maybe Table 3 is a better 

table. Look at Table 3. It's a better table. It actually 

has the dollar amount in it. The page before. 

MR. CIIRIS BOZZINI: Okay. So the first 

question, as far as the cost, I think that Table 4 is --  I 
don't want to use the word "deceptive,' but it's difficult to 

understand as far as the cost of it. In the cost detail 

that's provided in Table 3, with the capital cost and the 

operation and maintenance -- 
MR. MARVIN POWERS : How about the short-term 

effectiveness? It's higher on (3) than it is on (4 )  

according to this chart. 

MR. CHRIS BOZZIWI: That's correct. Basically, 

Table 4 is a relative ranking. It is somewhat - -  you know, 
when we look at the technical facts and so forth, you know, 

the feeling is - -  we have used chemical oxidation at the site 
at the base in general. It has had, not smashing results, 

but not bad results. So we think it is a viable technology, 

and in the short t e n  the biggest issue with the chemical 

oxidation is the chemical itself is a little more hazardous, 

and it requires a little additional care in handling. It's a 

strong oxidant, so there are safety issues for workers; 

whereas, the reduction material is really just an iron powder 
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that's rather inert. So short-term effectiveness takes into 

account issues of, like, short-term health and safety oof the 

remedy itself. 

MR. RANDY McELVeEN: I remember there was some 

concern about the reductive material -- the chemical 
reduction being clogged up, potentially, before it could be 

taken to a treatment site, and there are some questions I 

have if we can take a moment? 

MR. CHRIS BOZZINI: So the primary drawback in 

the short term is the chemical oxidation has a higher safety 

issue for the site workers handling the material, but it's 

really -- you know, w e  feel it could be as effective - -  both 
technologies can be effective out there, and the overall cost 

was slightly cheaper for the chemical oxidation. So that's 

how the -- all things being equal, you take the one with the 
lower cost. 

MR. RANDY McELVEEN: Well, the plume is not that 

big, it's big but not as big as some of these places that: 

we'll treat -- and we're going to be able to treat -- the 
plume is not so big that we'll be able to get 100 EPC, and 

that's pretty low for that type of stuff. It wasn't a real 

big bad, bad plume or anything. 

MR. RICHARD MEUINS: Rick Mullins, RAB member. 

Actually, this chart answered my question, too. I was 

wondering often --  you know, how deep this stuff went and all 
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that, and it's right there in the chart. This is a one-time 

shot, right? 

MR. CHRIS BOZZINI: That's exactly right. That 

was - -  
MR. RICHARD MUYXINS: You put in your 92,000 

pounds of permanganate and then let it w o r k  and watch it? 

MR. CHRIS BOZZINI: And monitor it; exactly. 

That was -- the partner team --  which once again is state, 
EPA, the Navy and the base -- basically defined to go out 
there, inject one time, and monitor it over time. And the 

CERCLA process requires a five-year r e v i e w ,  so if something 

-- additional w o r k  needs to be done, the five-year review 

will test that and --  
MR. RICHARD W I N S :  Well, mine were mostly 

curiosity questions like how many sticks you got and how deep 

they went and it's all right here in the chart, and I didn't 

realize it. 

MR. CHRIS BOZZIHI: Right. And. frankly, the 

details provided in the chart, a lot of it is just assuming 

that we use a cost basis; w e  think, you know, we can inject 

this stuff ten feet. The reality is it might only go five 

feet or if it goes fifty. A lot of that, you know, is played 

out during the actual implementation. 

MR. RANDY McELV3EN: We've got the actual 

feasibility studies on the website. If they want to look at 
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-- if they want to see the specific layout of the plume. 
MR. CHRIS BOZZMI : Any -- 
MR. RAY HUMPHRIES: Ray Humphries, RAB member. 

How deep are your aquifers there? In other words ,  how deep 

is the impacted area out there? 

MR. CHRIS B O Z Z ~ I :  The contaminated groundwater 

that we're talking about is the surface aquifer. It begins 

at about eight feet and goes down to about 20, 25 feet from 

ground surface. That's where we're seeing the highest 

contamination. 

MR. JEROME ENSMINGER: Jerry Ehsminger, RAB. It 

says something here -- something about the pollution of 
EWWaxdS creek? 

MR. CHRIS BOZZINI: Well, what I was gonna say 

is -- Matt, if you can go to the site map. Yeah. Basically, 

the -- go to the one that's our Figure 3, if you could. 
Yeah. Basically, the contamination is from, like, 8 to 20, 

25 feet, and it' s going into a n~rtheastern direction. Axid 

basically discharging through the --  it's really kind of a 

drainage creek that just kind of fills up over the &stance. 

And this creek wraps around Site 89 and then heads to Edwards 

Creek. 

MR. BtATT LOWJ!H: Figure 3, go to figure 3 .  

MR. CHRIS BOZZINI: Now -- yeah, Figure 3 begins 
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MR. HATT LOUTR: And then turns into a stream 

the farther down it gets --  
MR. =IS BOZZINI: Well, I guess we don't have 

it. If you look at Figure 2 of your document, you'll see how 

the stream basically travels. It begins in a north-to-south 

airection, then it turns eastwardly going to the creek. Now 

to answer Mr. Ensminger's question, that swell creek is 

actually being impacted by both Site 93 and Site 89. And, 

frankly, Site 89 has much higher a level of solvents in the 

water, and that is contributing much more than this site is. 

Now, that being said, we are investigating and looking at 

these other studies for Site 89 - -  
MR. DANIEL HOOD: That's where we did the ERH 

and that's also where we've --  have -- we also have installed 

an air stripper in the creek itself downstream from this 

right at the dirt road if you look at the pictures. The 

aeration system's in the creek right now to help handle some 

of the solvents that make it into the creek so we can get 

both these sites cleaned up. 

MR. CHRIS BOZZINI: Who's that? 

MR. DANIEL HOOD: Daniel Hood, Department of the 

Navy. 

quest ions? 

MR. CHRIS BDZZINI: Are there any additional 

MR. JWOEPE ENSMINGER: What's that pond over 
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there on it? 

MR. CHRIS BOZZINI: The pond that's south of 

Site 89? 

MR. JEROME EWSMINGER: Ye%. 

MR. CHRIS BOZZINI: That is -- Bob? 
MR. ROBERT LOWDER: Yeah, that's some type of 

water treatment. I think it's a -- it's a lime type of pond. 
I ' m  not sure what the waste --  or, the water treatment plant 
uses it for. 

MR. RANDY McELVEEN: That's part of the base. 

MR. ROBERT MWDER: Oh, yeah, f believe it's 

fenced in. 

MR. RANDY McKLVEEN: It is fenced in. It is -- 
MR. ROBERT LOWDER: And it's got some nasty 

green slime on it. 

MR. RANDY McELVEEN: Well, it's lime discharge 

from the water treatment plant. I think they use it as a 

holding pond. 

MR. JEROME EPJSMINDER: A retentian pond. 

MR. ROBERT LOWDER: That's -- Bob Lowder; I 
don't think that would be deemed as recreational use or 

anything. Once again, I'm almost positive it's fenced in so 

access wauld be - -  there'd be no access to it and so forth. 

MR. CHRIS BOZZINI: Any other questions? 

MR. RANDY McELVEEN: I was just go- say the 
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public comment period is starting February 16th and runs 

through March 16th if any of you guys want to come by and 

take a look at this and make a comment on it. 

MR. CHRIS BOZZINI: Yeah, page 10 has --  all 
right. If there's no other questions on Site 93, moving to 

94. 

MR. RICHARD MULLINS: Are these buildings -- 
under Site 93 - -  are they occupied at the present? 

MR. CHRIS BOZZINI: Site 93? Yes, they are. 

They have warehouse-type facilities and training facilities 

out there for a TC. 

MR. DANIEL IUXID: They are getting ready to tear 

a couple of them down and build a n e w  armory. 

MR. RICHARD MULLINS: 'Pha same thing under Site 

89? 

MR. MRIS BOZZINI: Nothing at Site 89. That's 

not within our boundaries. 

MR. JEROME WSMINGER: Has anybody tested these 

under Site 93 for vapor intrueion into the buildings? 

MR. CHRIS BOZZINI: Vapor intrusion? There's no 

vapor intrusion in those areas there. If you actually look 

at the plume for Site 93, the constituent concentrations 

there, it really doesn't warrant vapor intrusion type 

investigation for this type of site. The amount of 

contamination. There's actually a list out there where you 
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screen buildings for vapor intrusion testing, and this would 

fall out of that screening criteria. 

MR. RAM,Y McELVEEN: They went through a 

screening process on all the sites -- or all the sites on the 
base --  or several of them fall under that, what, two years - 
- t w o  or three years ago? 

MR. ROBERT LOWDER: Three years ago we assessed 

every building that had a plume near it and a certain 

distance -- I think it's -- I'm thinking back in my mind 

right now -- I think it's 100 -- anything that's 100 feet 

from the building vertically or horizontally, a plume. and 

the constituents had to be at a certain level to go ahead and 

screen that --  

MR. JEROME ~ S M I N G E R :  What are the - -  where is 
the criteria published at? 

MR. CHRIS BOZZINI: EPA. 

MR. ROBERT LOWER: EPA has that. That's Gena 

Townsend's responsibility. 

MS. GlTHA TOWNSEND: There is a -- they call it 

a draft final guidance evaluation. It hasn't been finalized, 

but it's a good document to use. You can pull it up on the 

internet -- I believe it was called soil vapor guidance. 

MR. ROBWT LOWDER: And w e  did some screening. 

like Randy said, about three years ago, and he has that data. 

MR. RANDY McELVEEN: They did - -  I think Site 
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88-A was in that category, anti it came up good. 

MR. JEROME ENSMINGER: At some places it's not 

coming up good. 

MR. RANDY McELVEEN: That' s right; thatf s true. 

That's right next door and that's why we check those and make 

extra sure. 

MR. MATT LOUTH: Okay. Any other questions 

regarding 93, or discussion? Okay. We'll move right into 

the - -  you need 94? Okay. All right. Let's get into Site 

94. Basically, the public meeting for Site 94. Site 94 is 

considered OU18 under the IR program, and, basically, it is 

the PCX service station on base, so there's 1613. Its 

presentation is gonna follow the very same format as Site 93 

as far as givlng the history of the site, present the 

proposed remedial action plan for the site, which, as Chris 

indicated, identifies preferred alternatives for addressing 

potential contamination of the site and also the PRAP, which 

explains the rationale for selecting the alternative, and 

then, you know, talk aljout answering questions and see the 

community feedback and acceptance of the prefepred 

alternative. site 94 is OU --  it lies within OU1 at the 
base. This is Holcomb Boulevard right here, coming in the 

main gate, would be right here. Holcomb Boulevard here. The 

service gas station on base. And Site 94 lies within OU1 

under the IR program, which is Site 78. so that's your 
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general location of Site 94, and you can see on the bigger 

map how it's within the OU1 area as well. Basically, the 

history and previous investigations for Site 94, it started 

out - -  the history is as a service station on base which has 
been in operation since the 1950s. Basically, there were two 

10.000-gallon tanks, two 30-gallon underground storage tanks 

storing various gasolines at the service statian to provide 

gas for the center there. Those USTs were removed in 1995 as 

part of the UST program. Sampling was conducted that 

indicated that the USTs had been leaking, so under the UST 

program, petroleum hydrocarbons were detected exceeding the 

groundwater standards for the State of North Carolina. So 

additional soil anB groundwater sampling was conducted at the 

site to assess the leaking USTs. As part of that sampling, 

chlorinated solvents were detected within the groundwater. 

The decision was made by the partnering team to move the site 

into the IR program to look at, since there were chlorinated 

solvents within the groundwater at the site. So a remedial 

investigation was conducted in 2004, and that investigation 

included soil and groundwater samples in the vicinity of Site 

94. In addition, as part of that investigation, we did a 

complete groundwater sampling of OU1 as well so w e  could get 

a good snapshot: picture of what was happening around Site 94 

as well as what was happening at Site 94, what factors might 

be impacting Site 94. Chlorinated volatile organic compounds 
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were detected at Site 94, but they were attributed to OU1, 

which is Site 78, on base, which where O m ,  Site 78, does 

have a remedial technology in place to treat the chlorinated 

solvents that was in the groundwater. Basically, the RI 

environmental sampling consisted of 16 soil samples, 36 

groundwater samples from monitor wells, and in addition we 

did 46 groundwater samples from direct push brings as well. 

And the components of the remedial investigation included 

nature and extent of the contamination within Site 94, human 

health risk assessment, an ecological risk assessment. And, 

basically, coming from the remedial investigation, the 

recommendation was made for no further action at Site 94 due 

to the lack of soil contamination an8 also groundwater 

contamination related to Site 94. The risk assessment for 

Site 94 indicated that there was unacceptable risk for 

groundwater, but it was attributed to Site 78, which is OU1, 

which is currently under the remedial action, with the 

groundwater -- 
MR. RANDY McELVEEN: You can see that on Figure 

2. The orange line there -- it's the smaller area within 

this huge area. 

MR. MATT LOOTH: Tbat's correct. Basically-- 

could we put this back up on the screen? 

MR. RANDY McELVEEN: Our Figure 2 doesn't have 

all the little lines like that. It juet has the orange 
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outline. 

MR. MATT LOUTH: Yeah. Basically, this figure 

here is showing all of the environmental samples collected 

during the remedial investigation, both the monitor wells. 

the DPT groundwater samples and soil sample locations. 

Basically, you can see how we ensured that we had good 

distribution of soil data, groundwater data across the site, 

both up-gradient and down-gradient and lateral-gradient for 

this site. 

MR. JEROME ENSMWER: What were the results of 

your samples if they are not in here? 

MR. CHXIS BOZZINI: They are -- they are 
summarized in our remedial investigation and, basically, they 

were all below a soil for screening criteria. The 

groundwater data for VOCs exceeded the State 2L standards fox 

TCE. However, those concentrations were not attributed to 

the facility activities for Site 94 being a service station. 

The control of the contamination related to a leaking UST 

being cleaned up under the UST p r o g r a m ,  but by the base -- 
the Navy. And all that is on the admin record as far as the 

remedial investigation with all the sampling data, lab 

reports written up. 

MR. RANDY McELVEEN: See the web page there on 

page 7 there, http://baker. If you go to that website, you 

can pull up the boring6 and type of data and all kinds of 
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stuff that you can look at. I think how you get there is 

just the site name, like, Site 94. 

UNIDENTIFIED PWSON: Which was the adjacent 

site that -- DOC called -- 
- MATT LOUTH: Site 78. 

MR. DhNIEL HOOD: Yeah. Chris, if you could go 

back to the - -  okay. This is Site OU1, which has Site 78 

within that. It's a very large area which had not been --  
MR. JEROMg ENSMINGER: The whole place is 

contaminated. 

MR. RZWDY McELVEEN: And that's what happened. 

The U.S. State program, during their investigation, made 

natural triggers for them that they find chlorinated 

solvents, no matter what the source. If they find them, 

they're supposed to turn it over to the IR program and we're 

supposed to determine the source of it, and what we did was 

tried to do a comprehensive sampling scheme to see if we have 

another source or is this catching the edge of a bigger 

problem. And, pretty much, what we're trying to say ie we 

caught the edge the Hadnott Point plume, which we're already 

addressing with two pump-and-treat and continuing to try to 

do pilot studies to treat that problem. We're just trying to 

say this is a continuing source of the overall groundwater 

problem. 

MR. JEROME ENSMINGER: Were there any samples 

Carolina Court Repo~ters. tnc. 
Creenville, North Carolina 



Proposed Remedial Action Plan-Camp Lejeune 

taken in the industrial area of the --  the industrial dry 
cleaning plant? 

MR. MATP LOUTH: I'm sorry; are you talking 

about OU25 or -- 
MR. JEROME ENSMINGER: No, no; the industrial 

site, where they dry clean sleeping bags and things like that 

for the Marine Corps. 

MR. MATT LODTH: I ' m  not aware of that site. Is 

anybody else aware of that site? 

MR. RANDY McELVEEN: Where is it located? 

MR. JEROMB ESSWINDER: It's in the industrial 

area. 

rat. MATT LOu!m: They pretty much sunk the 

industrial area with samples and monitoring wells, so it's a 

good chance that it has -- now - -  and, if you can locate that 

facility for us, that'd be great. We might be able to find, 

you know, find the source from that facility itself. But 

this is such a bad area. Everyone knows we had our fuel farm 

over there, and we had it taken out, and that thing was 

leaking for years. So the UST site actually has a 

remediation system in here, too, air sparge soil vapor 

extractions. They actually pump out fuel every day out of 

there to address the soil vapor extraction or something like 

that. I can't remember what they call it. 

MR. RANDY McELVEW: At this site they did a 
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cleanup after -- 
MR. Ian tOUTH: At this site, yes. They 

actually do have --  Building 1613 is actually a UST site - -  
MR. DABIEL HOOD: POL constituents. 

MR. MAW MXITH: Right --  for the pol 
constituents. But, like D a n  said, once we found some type 

of chlorinated solvent in there, it was turned Over to us. 

We thought it was another site. But it turns out, through 

our samplings, it's probably just the edge. And this is -- 
through all our samplings this is what we're trying to convey 

here. It's the entry Site 78 right here, and we're gonna 

address any TCE residuals out there to Site 7 8 .  

MR. RANDY McELVEM: The further we go away from 

Site 94, the worse it got. 

MR. JEXOME ENSMINOEX: Just for my curiosity, 

what were the highest readings at this site? 

MR. RANDY McELVBEN: I believe they were right 

around the area. It was low. In the 10s. 20s and 10s -- 
MR. JWOME ENSMINGER: What was your highest? 

MR. MATT LOUTH: Right around 100 was the 

highest , ppb . 
MR. JsROME EMSISINGER: That's not that low. 

MR. RANDY McELVEEN: That was the gas station --  
at the UST site there wasn't. 

MR. JEROME ENSMINGW: You're talking about Site 
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94? The highest was 100? 

MR. RANDY McELVEEN: In the groundwater. 

MR. MATT LOUTH: In the groundwater, right, 

parts per billion. The whole area is -- there's a definite 
impact for Site 78. 

MR. DANIEL HOOD: W e  have a regional groundwater 

problem in this area. I mean, we're not even go- try to 

say we don't have that. That's why we have two pumps 

treating and had the pilot studies and we're actually in the 

middle of another trying to figure out what else we can do in 

the Hadnott Point area to further speed up the remediation of 

this area. 

MR. RANDY HcELVEKN: It's very scattered, too. 

I remember you can go -- there was no making any sense of it. 
It's like somebody dumped something over here and it jumped 

up a little bit and -- 

MR. JEROME 3NSMINC;ER: Well, DOTS are heavier 

than water, so there would seem to be no point --  and that's 
w b e  you would find your heaviest pockets of the stuff. 

It's 100 parts per billion. And you say that's standard? 

MR. MATT WUTH: NO. We#re saying that's 

standard for this area, OUl, is what we're saying. We're not 

trying to say that there's not a groundwater issue in this 

area. We're fully admitting there's a groundwater issue in 

this area. But site 94 did not contribute to this. That was 
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our overall -- we're trying to see did we have another source 

problem or was this just coincidence that the UST program 

happened to catch the edge of one of our plumes. 

MR. JEROME ENSMINGER: Well, it alarms me that 

you get 100 parts per billion and it doesn't set off any 

alarms. 

MR. DANIEL HOOD: Oh, it does. 

MR. ROBERT MWDW: Oh, it does, for OU --  
MR. MATT LOUTH: Yeah, it does for OU1. 

However, we're looking at Site 94 in the process is an 

activity that took place at Site 94, which was more petroleurn 

related in conjunction with servicing the gas stations. 

mere is a groundwater problem within OW1 that is definitely 

impacting underneath Site 94, but the activities of Site 94 

do not contribute to those correlated problems is what we're 

saying. That's what we're saying, yes. There's a 

groundwater problem there that's an unacceptable risk that's 

being addressed un&r OU1 for Site 78. However. this problem 

did not come from Site 94, it came from OU1. So our 

recammendation of no further action is only for Site 94 as 

the activities related to the gas station activities. The 

unacceptable risk of groundwater is being assessed onto Site 

98 -- 
MR. RAXDY McELVEEN: 78. 

MR. MATT LOUTH: - -  as Daniel says - -  Site 78 --  
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as Daniel indicated, there's a pump-and-treat in place and 

also a technical evaluation's being done to look at 

additional remedial alternatives to speed up the process 

because there is an unacceptable risk of groundwater - -  
MR. DANIEL H W D r  And we have done vapor 

intrusion in the Hadnott Point area because it was one of the 

areas where there were vapor problems. So then tbe Navy did 

vapor intrusion studies on the buildings in the area. 

MR. RANDY McELnEN: And this area will be 

monitored and treated under OU1 and we found that as you 

moved away from the site and went deeper that you wouldn't 

find the stuff, which is an indication that you're not 

continuing. You're at the end or edge of the p l w .  The 

bottom line at this site. we're definitely not forgetting 

about this contamination, but it was slight compared to some 

areas. 

MR. CHRIS BOZZIHI: I wish we would have brought 

a slide of the 78/40, so we could put it up here fob- you, but 

we didn't think about that ahead of time; sorry. We can get 

you a copy. There's plenty. We've spent a lot of time and 

effort on 78; we will continue because that's our biggest 

site and always has been- 

MR. RANDY McELVETCN: Yeah, we just finished the 

oxygen releasing compounds pilot study on one in the south 

end - -  no, the north end, and in the south end we did the 

25 
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HRCOs oxygen release pilot studies to see if we could help 

reduce those concentrations a little faster in that area. 

MR. JEROME EPBSMINGER : Okay. 

MR. RANDY McELVEEN: You'll find those studies 

contained there on that web page, Jerry. They're all 

together in the record. 

MR. MATT LOUTH: So I'd say here regarding the 

risk assessment that was done on the 94 data set, looking at 

the data from a risk perspective, the surface soil, 

subsurface soil are both acceptable for ecological and human 

health risk. Groundwater was unacceptable for human health 

but acceptable for ecological. An unacceptable risk from the 

groundwater was --  a portion of it was attributed from Site 
78, migrated on to Site 94. Based on the data set that was 

collected during the RI and also looking at, you know, the 

data collected from Site 78 from the snapshot groundwater 

sampling event, the partnering team, the Navy, in conjunction 

with the base, the EPA and the State, agree that there was no 

unacceptable risk from the human health/ecological standpoint 

that's attributed to the activities at Site 94. And, like we 

had discussed, the coordinated VOCs identified that are 

posing unacceptable risks are from the adjacent Site 78 that 

are being addressed through groundwater pump-and-treat and 

monitoring natural attenuation under the ROD for Site 7 8 .  So 

based on this, the preferred alternative, the partnering team 
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came up with no further action for Site 94 because the 

activities did not contribute to the unacceptable risk to 

groundwater. So no response actions will be performed at 

Site 94. It'll be addressed on Site 78. And there'll be no 

restrictions on the land use or exposure for Site 94. And, 

basically, we're here tonight --  we started the public 

comment period for Site 94 back on February 1st and it runs 

through March 3rd. The public notice was published in the 

Jacksonville Dailv News on February 1st and The Globe on 

February 2nd to solicit comments from the public on the 

proposed remedial action for Site 94. As we indicated with 

Site 93, the admin record is at this website. Click on the 

website link, go to admin record and type in Site 94, and the 

documents related to Site 94 come up. Once again, if you 

have comments or questions, please, feel free to contact Gena 

Townsend from the EPA, Randy McElveen from the State, Dan 

Hood from the Navy, and Bob Lowder from the base. The path 

forward, the public comment pericd will run through March 

3rd, and, basically, the public ccmments will be reviewed, 

recorded and a responsive summary will be conducted. If 

modifications from the public comments warrant the proposed 

remedy to be reassessed, additional public comment periods 

will be solicited. Basically, the partnering team comprised 

of the Navy, the base, the EPA and the State will make the 

final decision on the remedial approach for Site 94 after all 
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of the iaformation has been reviewed during the public 

comment period. A Record of Decision for Site 94 will be 

drafted, and the responsive summary will be included in the 

Record of Decision for Site 94. When the Record of Decision 

is completed and signed, the public will be notified and it 

will be added to the administrative record via the website. 

Okay. Yeah. This goes through, as far as having community 

participation within the public comment period aad decision- 

making, which is done through the RA3, soliciting the RAE 

input, the community involvement, the public meetings or 

community relations plan for the base, and then gaining 

community assessments for the proposed remedial action to the 

public comment period. Any other questions, comments 

regarding our path forward for Site 941 All right. T h a d  

you very much. 

*************************************************** 

E(IEBT1NG AWOUkWED AT 7:40 P.M. 
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